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ABSTRACT 
The c omp l ex phy s i ographic and c l imatic h i s t ory o f  the Great  
Va l l ey of  Eas t T ennes s ee has r esu l t ed in d evelopm ent of  d ivers e
. 
a lt er­
nating r id ge and va l l ey l and f orms and s oi l s  which provid e equa l ly 
d ivers e f or es t  habita ts . 
The ob j ect ives of this s tudy w er e  ( 1 ) t o  quant ify  c erta in topo­
graphic f ea tures ,  (2) t o  ana lyze  s ta t is t ic a l r elat ion s hips of vegeta­
tion and t r ee t axa  to s el ected s oi l  proper t i es and topographic f ea tures , 
(3) to a s s es s  m a gn itud e and pred ictab i l it y  of thes e  r el a t ions hips , 
(4) to d ocum ent  t ax on om ic d ivers ity of  t r ee taxa , ( 5) t o  d ocument and 
d el im it c on t emporary f or es t  communit ies and d es cribe int eractions  w ith 
s oi l-s i t e  prop er t i es , and ( 6) to c on s id er r el a t ion s hips of thes e  c om­
mun i t i es t o  other f or es ts of the S outhern Appa l achians . 
I n  a l l , 684 c on c entric 1/10- and 1/100-a c r e  t emporary , circular  
p l ots w er e  es t a b l is hed among 5 8  o ld-growt h f or es t  s tands ; p lot numb er 
var i ed w it h  s tand s iz e. On 1/10-acre  p l ots , t r ees 5 in . dbh and grea t er 
wer e  mea s u r ed and r ecord ed and s tumps of Ca s tan ea d entata  w er e  count ed . 
On 1/100-acre  p lot s , t r ees l es s  than 5 in . dbh w ere rec ord ed by  taxon . 
At each p lot , s l ope character is t ics w er e  recorded. Within 34 s t ands , 
soi l  s amp l es w er e  c o l l ected and phys ica l p rop er t i es w er e  d es cr ib ed .  
Properties d et ermin ed in the f ield w er e  t hic kn es s  o f  A and B hor izons , 
s ton e p er c ent , p ed on and mott l ing d epth . La boratory ana lys is inc lud ed 
pH and t extura l d et erm inat ions  for  ea ch  hor izon ; a va i l a b l e  wa t er w as 
ca lcu l a t ed f r om  pub l is hed data . Topographic p r op er t ies w er e  quant if i ed 
iv 
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by f ie ld measurements and determ inat ions f r om  topographic maps . The s e  
inc luded s lope ang l e  and s s pect , c a l culat ion o f  s lope f orm b y  w idth/ 
d epth rat ios of concavit ies and c onvex ities , s lope pos it ion by r e l a t ive 
r e l ief , s iz e  of r idge  and va l le y  un its , externa l protect ion a f f orded by 
ad jacent land f orms , a nd loca l r e l ie f . 
S ta t is t ic a l ana lyses  inc luded  s imp l e  l inear  corr e l a t ions  amon g 
s oi l  and s ite p rope rt ies  and tree  taxa . Linear  mod e ls were  a s  informa­
t ive a s  l ogarithmic mod e l s . S tepwise  mu lt ip l e  regre s s ion was  u s ed to  pre­
d ic t  r e l a t ions hips of  r e l a t ive d ens ity , r e l a t ive bas a l a rea  and . importance 
va lue of s e l ected over s t ory tree taxa to s e l ected s o il and topographic 
proper t ie s ; quadr a t i c  and interact ion terms of  ind ependent varia b l e s  
were  emp loyed . 
S oi l  and s it e  corre l a t ion s  s howed s evera l int er re l a t ion s hips . 
S o i l  s epara tes  were  f r e quent ly  int e rcorre lated . S oi l  d epth and s t on e  
c ontent are  two import ant va riables  c ontr o l l ing wa ter  ava i l a b i l ity in 
this area . Loca l r e l ie f  and topographic l ength and w idth  were  fre­
quent ly  c orre l ated w ith  s ite va r ia b l e s ; eco l ogica l s ignificance  is in­
d irect  and othe r on-s ite  characteris t ics mus t  be cons id ered c oncomit ant ly . 
C orre lat ions  betwe en s lope angle  and s oi l  proper t ie s  were  the most  
important s oi l-topogra phy interaction s . 
S t epwis e r e gre s s ion ana lys is  ind ica t ed that ve get a t ion and va lues  
of overs t ory tree taxa  were n ot e a s i l y  pred icted . Tota l d ens ity,  tot a l  
ba s a l area , and va lues  o f  oa k ,  hickory and p in e  taxa had R2 va lues o f  
0. 10 o r  l es s . Three  taxa  had R2 va lues o f  0. 25. Equat ion s  for  Fa gus 
grand i f o l ia had the highes t  p red ic t ive va lue s . Topographic  cha ra c t e r is tics  
vi 
accounted for more variation �mong taxa than soil properties. The most 
import�nt soil variable predicting importance of various taxa w�s water 
availability. Other commonly correlated soil variables made limited 
contributions. Interaction and quadratic terms of independent variables 
were of limited value. Genetic variability among taxa, inherent differ­
ences among soils, low precision and accuracy in measuring soil charac­
teristics, omission of important environmental parameters, and unknown 
stand histories were considered factors contributing to low predictability. 
Forest communities recognized were associated with soil-parent 
material units of ridges and valleys. Overstory density was 1 10 Z 30 
stems per acre; basal area was approximately 100 Z 40 ft.2 per acre. 
Of the 5 7  tree taxa recognized, the majority was widely distributed in 
deciduous forests; oak and hickory taxa comprised 30 percent. 
Four vegetation complexes were recognized as the central core of 
forest development. The White Oak Complex, comprised of the largest 
number of communities, is largest in aerial extent. The dominant or co­
dominant, Quercus alba, appears to have the greatest ecological amplitude 
of any taxon in this area. Chestnut Oak, Mixed Mesophytic .and Tulip 
Poplar Complexes and pine, restricted upland oak, and bottomland hard­
wood communities were also recognized. Major taxa that apparently re­
place Castanea dentata are Quercus prinus and/or Quercus alba. 
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I .  INTRODUCTION 
A lthough the Gre a t  Va l ley  of E a s t  Tennes s e e  is near  the c ent er  
of the Dec iduous Fores t  Format ion of e a s t ern North A mer ica , l ittle  
ecol ogica l res earch  involving the  d is t r ibu t ion of s tab le  p l ant com­
munities  has been c onducted in it . As man c ontinues to exp loit 
natura l r e s ources of his whol e b i os phere and tha t of this reg ion in 
pa r t icu la r , a know ledge of the s tructure and function of ter res tria l 
ecos ys tems becomes inc reas ingly  import ant . A s  pavement and pol lut ion 
increas e s , margina l l ands a re brought und e r  mana gement ( or mismanage ­
ment ) , and res our ces  such as f ores t l and a rea  d e cr e a s e  a s  man s ee ks 
to  s a t is f y  the s eemin g ly ins a t iable  d emands of a growin g  human popu­
lation .  
Dur ing  the summer and fa l l  of 19 6 8  and the summer  of 1 9 6 9, 5 8  
old-gr owth f ores t stands were l ocated  in the m id d l e  portion of the 
Grea t Va l ley  of Eas t Tennes see  in an a t tempt to ana lyze the r e l a t i on­
s hip of this e c osys tem c omponent to phys ic a l  envir onment pa ram e t ers . 
The obj ectives of the study were  ( l ) t o  quant ify c e r t a in t opo­
graphic l andscape  f e a tures , e specia l ly one s  tha t might b e  us ed in 
future r e s e a rch on divers e t opography , ( 2 )  t o  ana lyze  s ta t is t ica l ly 
re lations hips of vegetat ion features  and ma j or t r e e  taxa t o  s e l ected 
phys ic a l  and chemica l  s oi l  pr operties  and s e l e c t ed top ographic f eatur es ,  
( 3 )  to  a s s es s  the magn itud e and predictab i l it y  of thes e r e l a t ions hips , 
(4) t o  d ocument the tax onomic d ivers ity of t re e  taxa , ( 5 )  t o  d ocument 
and d e l imit  c omposit ion and s truc ture of c on temp orary f or e s t  c ommun ities  
l 
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and d e s cr ibe  the ir int eract ions w ith s oi l  and s ite  prope r t ie s , and 
(6) t o  c ons ider  p r e s ent  and pas t  r e l a t ions hips of  the s e  commun itie s  
t o  other f ores t commun ities ( or type s ) o f  the S ou thern Appa lach ians . 
I n  this a re a  where  topographic f e atures  a re d ivers e ,  s oi l  de­
ve lopment , vegetat ion characteris t ics and d is t r ibut ion of  t axa  and 
the r e l a t i onship between s oil and vegetat ion a r e  c l os e l y  a s s ocia ted 
with change in l oc a l  re lief or " lay of the l and ."  Topographic 
f e a tures a r e  not c ons id e red d irect caus es but r a ther of importance 
as they gr e a t ly  m od ify  pa rameters  of  the phys ica l  environmen t , � -� · ,  
l ight , temp erature , ava i l ab le wa ter ,  humid ity , w inds , evaporat ion , 
and other f actors which d irectly affect  r a te s  and kinds of  p lant 
proces s es and res pons e s . Gene ra l l y s peakin g , f our cha racter is t ics 
c on s id ered in ana lyz ing topographic inf luence s  a re ( l) d ir e c t ion or 
a s pect of s lope , ( 2 )  s lope pos it ion , common l y  d e l in e a t ed a s  upper , 
m idd l e  and l ower s lopes ( e levation above s ea l eve l is c ons id ered 
s eparate l y , ( 3) s te epne s s  of s lope , i . e . , d eparture  from hor izonta l 
usua l ly expre s s ed in d e grees or per c ent , ( 4) f orm or shape of s lope . 
The l a tter  may refer  to  topographic un its suc h  a s  r idges  and va l leys 
or  c oncavit ies , convex ities and f la tten ed a r e a s  w ithin a f e a ture , and 
in this pa per , the terms "draw" and " lead" r ef er to  concave and convex 
hil l-s ide  s lopes , respective ly .  In this s tud y , the s e  f our factors 
were  quan t if ied , and in addition , r e l ief , s iz e  of  t opograph ic un its , 
and inte r r e l a t ions hips of  the s e  un its to vegetat ion and s oi ls were  
examin ed . 
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This  res ea r ch c ontr ibutes  to  e cosys tem ana lys is by d e s c r ipt ion 
of the c anopy s tr a tum of ex is t ing f ores ts . I t  c ompri s e s  a s er ious 
a t t empt towa rd both l ong and s hort range unders tand ings of the forest  
as  a who l e  and  a l s o  contr ibutes t o  inte l l igent mana gement of  the s e  
renewab le , econ om ic a l ly important r e s ources . 
II . REVI EW OF S ELECTED LITERATURE 
Topographic Factors  Aff ecting M ic r oc l imate and S o i l  D eve lopment 
Microc l ima te . A l though t opographic inf luence has long been 
recogn ized , inve s t ig a t ions and quant if ic a t ions  of environmen t a l  d if ­
f e rences among s ites  a r e  recen t . C ot t le ( 1 9 32) obs e rved tha t s oi l  
wa ter  content on s outh s l ope s w a s  5 - 1 6  percent l ower than on t he nor th ; 
evaporat ion wa s 24-44 pe rcen t  higher  and s oi l  tempe r a tures  were  con­
s is t ent ly  l0 -20 °F .  h ighe r  at 2 inches on s outh s l opes r e l a t ive t o  
n orth . Atmos pheric hum id ity was  5 - l l  percent  l ower a nd wind ve locity 
grea ter  on the s outh s lopes , thus promoting evapotrans pirat ion and 
lowering the amount of a va i la b l e  water . P otzger  ( 1 93 9 )  mea sured s oi l  
mois ture on north and s outh s l opes in I nd ia na and f ound t ha t  surface  
s oi l  and s oi l  a t  s ix inches d e pth had 2 8  percen t  or more moisture  on 
nor th s l opes than on s outh  s lope s ; d if f e rences  in w ind , ins o l a t ion , 
tempera ture and humus c ontent  of the s oi l  were cons idered c ontr ibu­
t ions to d if f e r ences  in ava i l a b l e  s oi l  mois ture to p l ants . 
C an t l on ( 1 95 3)  s tud ied microc l imatic var iat ion on north and 
s outh s l opes in New Je r s e y .  B e l ow the forest  c an opy , a ir t empe ratur e , 
s oi l  tempe rature and va por pres sure  d ef i c it wa s higher on s outh s l opes 
dur ing the three  y e a r  s tudy . The grea tes t va r ia t ion in c l im a t ic con­
d it ions -oc curred c l o s e  to the ground and decrea s ed upwa rd . Dur ing s um­
mer months d if fe renc es b e tween s lopes were  min im a l .  
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The Ha rva rd F ore s t  in Ma s s a chus etts  has been s tud ied by Ros s 
( 19 58 ) . He recognized var i a t ion between r avines and le s s protec ted 
leads . In t he concavities , s oi l  and a ir t emper a ture were  l owe s t  and 
s oi l  mois ture highes t  throughout the period of measurement . P rec ipi­
tat ion was highes t on s outh and we s t  s l opes but s o i l  mois ture was  
lowe s t  because dryin g  w inds , s o l a r  r adiation , evaporat ion , surface  
runoff were  a l l  more  pronounc ed on the s e  s l opes thus lower ing the 
amount of wa ter  actua l ly ava i l a b l e ; north s l opes had the l owes t r a in­
f a l l  because  of orographic inf luence . 
Rob in s on ( 1 9 6 6) c on s idered three environmen t a l  f actors be low 
the tree  c an opy during s pr ing f o l ia ge , d eve lopmen t . As l eaves de­
ve l oped , ins o l a t ion wa s  reduced f rom 80 percent of the t ot a l to  3 per­
cent ; this  reduct ion wa s the grea t e s t  on t he north s l ope due to c om­
b ined effects of canopy d ens ity and s lope s truc tur e .  I n  ear ly sprin g , 
the north s lope surf ace  rece ived on l y  ha l f  of the ava i l ab le  externa l 
l ight benea th the canopy owing to  the angle  of inc idence of r adiat ion 
and d irec t ion and degree of s lope . ( I n  the northern hemisphere , nor th 
s lopes rec e ive les s d ir e ct ins o l a t ion than s outh s lopes in  a l l  s ea s on s ;  
O os t ing , 1 95 6 . )  The lowe s t  t empera tures  w e r e  a t  the soi l  surface on 
b oth s lopes but lowe s t  temperatures  were  a s s ocia ted w ith north s l opes . 
S ince  r e l a t ive humid ity  i s  part l y  a funct ion of  a ir temper a ture ,  it 
s hou ld be higher on north s lopes . In t his ca s e , this wa s true on ly  
when the  c an opy c los ed ; in  the e a r ly s p r ing re l at ive humid ity wa s highe r 
on s outh s l opes and coup l ed with wa rme r  tempe r a tures probably  prompted 
more rapid p l ant deve l opment . 
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Ja ckson and Newman ( 1 9 6 6) compa red gorge and north a nd s outh 
s l ope  c l imates in I nd iana . They obs erved les s  a ir temperature va ria­
t i on in gorge pos it ions than on s lope s particu l a r l y  when the canopy 
deve l oped . Lower s o i l  t emperatures during w inter  months were re cord ed 
on the s l opes even though the gorge wa s a n  avenue of cold a ir d ra inage ; 
apparen t l y  the greater amount of organic matter in the more leve l gorge 
had an  insu l a t ing effect . Evapora t i on wa s greates t and re l a t ive humid ity 
l owes t  on s outh s l opes . Pheno logica l obs ervat ion s  in this a rea  ind icate  
tha t  t he s e  d iver s e  loca l c l imates  may f unct ion s im i l a r ly t o  subs t an t ia l 
geographic d is t ances  when f lower in g  d a tes  a re c ons id ered (Jacks on , 1 9 66) . 
Ras he ( 1 95 8) repor ted va r ia b i l ity in r id ge and va l ley pos itions 
of Ha rvard Fores t .  E l eva t ion d if f e rence and t opographic form resulted 
in m ore un if orm a tmos phe r ic cond ition s  on r idges  than in va l leys ; the 
r id ges  have a m i lder , more un if orm c l imate  and va l leys had greater  
ex tremes and more s evere c l imate e s pec ia l ly at  n i ght when the surface  
and a tmos phere  cool  due  t o  outgoing rad ia t ion .  
In a gorge of the Blue Rid ge Mount a ins , M owb ray  and O os t in g  ( 1 9 68)  
reported results  of m icroc limatic meas urements s im i l a r  to  those  a bove ; 
s outh  s lopes have the warmes t ,  d r ies t envir onment .  
Na s h  ( 1 9 63 )  and others a s s er t  that the mos t xeric  environments , 
�-�·, thos e with  higher temperatures , dryin g  w inds , more d irect  in­
s o l a t i on and l ower ava i l ab l e water and henc e  more mois ture s tres s are 
norma l ly s out heas t , s out h , s outhwes t s lopes in ord e r  of inc re a s ing 
ext remes . Nas h  deve loped a method of c a lcu l a t ing s o il wa ter b a l ance 
us in g  s o l a r  r a d ia t ion va lues and topogr aphic measurements . 
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O ther papers  that  ind icate  ref inemen ts  of the s e  c om p l ex re l a­
t ions h ips a r e  concerned w ith potent ia l so l ar  rad iation ( Le e , 1 9 63 ; 
Frank and Lee , 1 9 6 6) and night a ir t empera ture (B ergen , 1 9 69 ) . 
S oi ls . Jenny ( 194 1 )  d is cus s es in d e t a i l  the role  of  t opography 
( or re l ie f )  a s  a f a c t or in s o i l  forma tion.  Bus hne l l  ( 1 942 )  d is cu s s ed 
the c oncept  of s o i l  c a t enas . This refers  to s im i l a r  s oi l s  that  d if fer 
chie f ly by d r a in a ge cha r a cter is t ics ; the a b i l ity  of wa t er t o  m ove 
through the s olum c an be s trong ly d epend en t upon the a s s oc i a t ed l and 
f orm , �-� · ,  f l a ttened or d epres s ed areas  tend t o  reta in wa ter . 
Norton and Smith ( 1 930) be l ieved that the m os t  important  effect  
of  s lope wa s  mod if i c a t ion of  s oi l  mois ture cond itions . Recogniz ing 
interact ion w ith c over , amount of r a inf a l l , and evapotran s pirat ion , 
runoff  incr ea s es a s  s lope grade incre a s es ; on s lopes  greater  t han 1 7  
percent , prof i l es m a y  erod e  f a s ter than d eve l opment occurs . As  s lope 
and d r a in a ge inc rea s e  thickness  of B horizon d e c re a s es , t exture  of B 
becomes  m ore  c l a yey  and c o lors are  redder  ind ic a t in g  better a er a t ion . 
S oi l  moisture  d e terminat ions through a growing s e a s on in W is­
con s in revea led that  n orth s lopes ( except  upper n orth s lope s )  a t  a ll 
pos i t ions  had a higher mois ture conten t t han s outh  s l opes a nd va l ley 
bot t oms . In  genera l ,  n orth s lopes had twice as muc h  mois ture  a s  s outh 
s lopes . Further , l ower north s l opes had s ign ifican t ly gre a ter  moisture 
c ontent than upper s l ope s ; mid s lope wa s n ot s ign if ic ant ly  d if ferent 
f r om l ower o r  upper s lope and a l l  s outh s l ope pos it ions were s ta t is­
t ic a l ly s im i l a r  t o  e a c h  other (S t oeckler  and Cu rtis , 1 9 60 ) . S t eeper 
8 
s lopes and s ha l low s oi l s  a re  d ir e c t ly r e l ated ; s l ope s te epne s s  may  be 
independent of s lope pos ition bu t s te eper s lopes may be  c ommon ly  
� 
as s oc ia t ed with  upper pos i t ions . S ha l l ow s oi l s  a re a ls o  a s s ocia ted 
w ith c onvex surfaces  a s  oppos ed to  the concave draws  or gorges . Not 
on ly d o  depres s ions  have a d eep s o lum , but A 1 hor izons a re gene r a l ly 
thic ker in the s e  a r eas  r e l a t ive to  other s ites  in a given topograph ic 
un it . O bvious l y  this re lat ion t o  s it e  is s trongly  interre la t ed t o  the 
vegetation furnis hing t he mate r i a l for g a in in organic ma tter  of A 1 
hor izons , microc l im a te and b iota . The s e  a reas  genera l ly have a higher 
ba s e  s t a tus and more ava i l a b l e  moisture  re la t ive to other  area s  a s  a 
r e s u l t  of inter a c t ing topogr aphy , vegetat ion , m icroc l im a te and s oi l  
prope r t ies (Can t lon , 1 95 3 ;  Gilbert  and Wo lf e , 1 95 6 ;  Ros s , 1 95 8 ;  M a r t in , 
1 9 66 ; Wa l ker , 1 9 68 ;  Mowbray and O os t ing , 1 9 68) . 
North  s lopes and e spec ia l ly l ower pos it ions a re cha racterized by  
thic ker A hor iz ons  (more  organ ic ma tter) , less  weathe r ing due  t o  fewer  
f r eeze-thaw and wet-dry  cyc les , and higher  base  s ta tus . On  s outh  s l opes , 
more d is t inctive B hor iz ons d eve l op apparen t ly due to more intens ive 
environments ; genera l ly , the s e  hor izon s  have more c la y  a ccumu l a t ion , 
we l l-d eve l oped s t ruc ture , redder  c o l ors  and m iner a l s  ( e s pe c i a l ly c l a y )  
that sugge s t  intens ive wea the r ing (Minckler , 1 94 1; C o i l e , 1 952 ; C oope r , 
1 9 60; W i ld ing , e t  �-, 1 9 65 ; F ra nzmeier , e t  �·, 1 9 69 ;  Los che e t  a l . , 
1 9 70 ) . C ooper ( 1 9 60) , in M ichigan , and F inney et  �· ( 1 9 62 ) and G i lbert  
and Wolfe  ( 1 95 9) in Ohio  obs erved s tr onger hor izon deve lopment on  s outh  
s lopes but this  d eve l oped f rom c o l luviurnand res iduum on l ower s lope 
pos i t ions . 
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Los che e t  �· ( 1 970) noted l it t le morpho l og ica l ,  phys ic a l ,  and 
chemic a l  d ifferent iat ion in s oi ls on north a nd s outh s lopes in t he R idge 
and Va l ley provinc e  of Virgin ia a lt hough s oil s  on s outh s lopes were 
redder  with higher free  iron s ugges t ing more intens ive wea the r ing . S im-
i l a r ity  in parent  materia l ,  c l imate , and vegetat ion depres s ed the  d egree 
of varia t ion .  C onvers e l y , in the B lue  Ridge Mounta ins of North C a r o l ina , 
Los che noted s trong er s o lum deve l opment thr oughout and d e eper s oi l s  on 
s outh r a ther than north s lope s ; s outh s l opes s o i l s  were redder , and 
mor e f ree  iron and c la y  i l luviation wa s n oted . Thicker s ol a  on s outh 
s l opes have been ob s erved in port ions of  the Cumber land Mounta ins  of 
Tenn e s s e e  (Ma rtin , 1 9 6 6) ; however , Franzm e ier  et �· ( 1 9 69) d id not 
f ind s ignif icant d ifferenc es in s o lum dept� in the s ame region . 
Thin A hor izons  and f ew wea t herab le  m ine r a l s  sugges t low �n-
herent  ba s e  s ta tus and l ower concentr a t ions of e s s entia l e lemen ts 
ava i lable  to p lants occupy ing such s ites  t hus s e lecting aga in s t  t hos e 
t ax a  with high or exa c t ing nut rient requ irements . Thinner  s oi l s  and/ 
or s oi l s  high in c la y  w it h  s t rong s t ructure reduce  the water  hold ing 
c apacit y  of a s oi l . 
S it e  Index and S oil-S it e  Relat ion s hips 
Fores try research  conc ernin g  tree growth has l on g  recogn iz ed 
tha t topographic and s oi l  f e a tures  inf luence  y ie ld and that unders t and-
ing this re lat ions hip is neces s a ry if  f ores t re s our ces a re to be us ed 
wis e ly .  C ommon ly , the potent i a l  or current product ivity of an  area  is 
expres s ed a s  s ite qua l ity (C oi le , 1 9 5 2 ) . S ite  qua l ity is determ ined by 
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measurement of s o il.properties such as tex ture , s o lum d epth , ava i l able  
water , and by  e s t imates of s ite  cha r a c te r is t ic s , �-� · ,  c l imate  and 
topogra phy , which  wou ld inf luence over a l l  tree  g r owth . A measure  of 
s ite  qua l ity is s it e  index ( he ight of d om inant and c o-d ominant trees 
at  a s pe c if ic a ge ) . A l though s it e  index has been c r it ic ized  because  
d ens ity , growth rate , s tand his tory and ot her s ite  a s pects  are  n ot c on­
s id e r ed , it is s t i l l  the bes t known , s ingle  ind ic a t or of  s it e  qu a l ity 
(Ov ington , 1 9 65 ; Jones , 1 9 69) . 
C o i l e  ( 1 9 52) s ummariz ed the work o f  othe rs in d es c r ib ing s o i l  
and other f actors  inf luenc ing s ite index . C ha r a c t e r is t ics  o f  the s oi l  
per t a in ing to  a va i l a b l e  w a t e r  appear  t o  b e  the mos t important environ­
menta l va r iables  inf luenc ing s ite  index . More  recen t l y , C a rmean ( 1 9 70 ) 
has  d is cus s ed t he re l a t ion of ha rdwood s ite  ind exe s  to s oi l s  and 
topogra phy ; reviewing s tud ies a s s oc iated with t ax a  geographic a l ly wide­
s pread , he as s erts  tha t extrapolat ion of r e su lt s  to  ge ogr aphic area s  
outs id e  a s tudy s hou ld be  approa ched w ith c aut ion . 
S it e  ind ex s tud ies in the e a s t ern Un it ed S ta t e s  have c oncen-
trated on oak  t ax a  s ince  thes e a r e  of ma j or e c on om ic impor t a nce . S lope 
exposure , pos it ion , and s teepnes s  a r e  the mos t important t opographic 
f e a tures  inf luenc ing growth .  In  gener a l ,  the bes t  qua l ity up l and oak  
s ites  a re l ower s lope pos it ions with l ow s teepn e s s  on north exposur e s ; 
this appears true f or Quercus a lba (Ga iser , 1 95 1; Trimb l e  and W e itzman , 
1 9 5 6 ;  S ma l ley , 1 9 67 ; Hannah , 1 9 68) , 2· ve lut in a  ( C a rmean , 1 9 65 ; Hannah ,  
1 9 68) , 2· rubra (Yawney and Trimb l e , 1 9 68 ;  Sma l ley , 1 9 67) , and 2· coc­
cinea (De l l a-B ianca  and O ls on ,  1 9 6 1 ; Yawney and Trimb le , 1 9 68) . The s e  
l l  
s ites  a re c ha r a c t e r ized  b y  lower evapotrans pir a t ion rates , and s oil 
propert ies  that incre a s e the amount of ava i l ab le  wa t er ; Coi le  ( 1 952 ) , 
Jones ( 1 9 69) , B roadf oot ( 1 969) and C a rmean ( 1 970 ) a s s ert  that  ava i l­
able  wa t e r  is  probably the mos t important factor inf luenc ing t r ee 
gr owth and y i e ld . Further , Hew le tt and Hibbert  ( 1 963) point  out tha t  
longer s lope s  genera l ly have a d eeper  s o lum and this  incre a s e s  the 
quant ity of s o i l  moisture  ava i l ab l e . S im i l a r  re su lts have b e en re­
ported f or other hardwoods such  a s  Lir iod endron tu l ipifera  (Auten , 1 945 ; 
D e l l a-B ianca and O l s on ,  1 9 6 1 ; Hebb , 1 9 62 ) . 
I n  the M is s is s ipp i Va l ley , B roadf oot  ( 1 9 69) ha s s tud ied Liquid ­
ambar  s tyra c if lua , Quercus phe l los , Frax inus penn s y lvanica  and other 
taxa genera l ly re gard ed a s  having a high wa t e r  r equirement or t o l er ance  
to f lood ing and/or low s oil a erat ion (Powe l l s , 1 9 6 5 ) . A l ong r iver and 
s tream f lo od p l a in s  ( bott oms ) , the s e  t axa  have the highe s t  s it e  ind ex ; 
as s lope percen t  and r e l ief  incre a s e  and convex pos it ions  become  
promin ent , s ite  ind ex d ecreas e s . S oi l s  a s s oc ia t ed with better  s ites  
were  deep , w ithout  f r a g ipans , w it h  highe r c la y  c ontent and  high bas e 
s ta tus . 
I n  O hio , C a rmean ( 1 965) f ound that Que rcus ve lutina  s it e  ind ex 
incr e a s ed a s  s l ope  s te epnes s  incre a s ed .  This apparent anoma l y  d is ­
appe ar s  w hen c on s ide r ing s oil cha r a c t e ri s t ics  a s s oc ia t ed with 
topography ; s teeper  s lopes have l ower c l a y  percen t a ges a nd in a reas  
whe r e  c l a y  percent  was  high , water  ava i la b i l ity  wa s  lower . 
Taxa w it h  w id e  l oc a l  d i s t r ibut ion may not s how a r e l a t ions hip 
to  topogra phy . Hannah ( 1 9 68) f ound that  Qu e rcus a lba grew bes t on 
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north exposures in Ind iana while Quercus ve lutina had no a ppa rent re­
lation .  Results  f rom this  s ame s tudy ind ica t e  tha t s lope s te epnes s  
d oe s  not s ignif ican t l y  a l ter growth o f  Quer cus a lb a  bu t s teep  s lopes 
l ower  s ite  index of 2· ve lut ina . Auten ( 1 945) noted that Lir iod end ron 
tu l ip if era  in Tennes s ee , Kentucky , and s outhern parts  of Ohio , Ind iana 
and I l l inois grew we l l  at a l l  s l ope pos it ions  on north f a c ing exposures .  
Genera l ly , when topogra phic and s o i l  f e atures  a re c on s idered , 
the inf luence of t opogra phy is  usua l ly s tr onger becaus e it r e a l ly 
repres ents an int e grat ion of s oi l  char acter i s t ic s , c l imate  and b iot ic 
inf luences . However , D o o l it t l e  ( 1 9 5 7) f ound tha t thicknes s of  the A 
hor izon wa s 9 1  percent  of the a c c ountab le  va r iation in Quercus  ve lut ina 
and 2 ·  coccinea  s ite  ind ex . .  
Thick A hor izons , ind ica t ing incorporat ion of organic m a tter , 
more a va i l a b le m inera l s  and improved s o il  mois ture c ondit ions a re one 
of the roos t common s oi l  va r ia b l es d ir e c t l y  r e l a t ed to s ite  ind ex ; 
s tud ies of 2· a lb a  ( Ga i s e r , 1 95 1 ; Hannah ,  1 9 68) ; 2· ve lutin a  ( C a rmean , 
1 9 65 ; Hannah , 1 9 68 ;  D oo l it t l e , 1 9 5 7 ) , 2· coccin e a  (Dool itt l e , 1 9 5 7 ) , 
L. tu l ip ifera  (Auten , 1 945) s how this d irect  r e l ations hip . 
D irect  re lat ions hips a r e  noted w it h  s it e  ind ex and s oi l  d epth . 
Yawney and Tr imb l e  ( 1 9 68) cons id e red this an important factor in con­
t r o l l ing growth of oaks in the Rid ge  a nd Va l ley  of Wes t Vir gin ia and 
Ma ry l and; in th e O za rks , A rend and Ju l and er  ( 1 948) obs erved e a r l ier  
this s ame respon s e  of  oa ks in that  reg ion . Hannah ( 1 9 68) obs erved 
that d eep s oi l s  and thick A horiz ons  a re c ommon ly  d irec t ly re l a t ed ; 
c on c e iva b ly , s tud ies s howing r e l a t ion s  to one va r ia b l e  may r e a l ly b e  
s howing this interact ion . 
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A rend and Ju l ander  ( 1 948) and Y awney ( 1 9 64 ) re l a t ed o a k  s ite 
ind ex to  c hemic a l  c ompos ition of subs t r a t es ; in both s tudies , growth 
wa s gre a tes t on s oi ls d eveloped from c a l c a r e ous  pa rent mater ia l .  
We l l -dra ined s ites are  the mos t product ive accord ing t o  every 
up l and hardwood s tudy ind ica t ing that d ec r e a s ed a erat ion and root pene­
trat ion s pa c e  decreas e s  s ite ind ex . H igh c l a y  c ontent in the B hor izon 
impedes dra inage , res tricts root d eve l opment and apparen t l y  d ecreas e s  
a er a t ion .  C a rmean ( 1 9 65 ) and Hann a h  ( 1 9 68) s tud ied this r e l a t ionship 
to Qu ercus ve lut ina  and found tha t s ite  ind ex decreas es with an inc re a s e  
in c l ay . S imilar  res u l ts have been reported b y  Sma l l ey ( 1 9 67 ) in Quercus 
rub ra growth in A l abama and by Au ten ( 1 945 ) by  Liriod endr on tu l ipifera  
growth over a f ive-s tate  area . 
C o i l e  ( 1 952 ) summarizes  s oil -s ite predict ion s  for  s evera l 
s outhern p ine taxa over a wide a re a . S oi l-s ite r e l at ions hips a re much 
more c omparab le  to pur e-pine s t and cond it ions than s tudies  conduc ted 
in mixed p ine-hardwood and ha rdwood s tand s . C armean ( 1 970 ) obs erves 
tha t s ite s  f avorab l e  to  ha rdwood growth a r e  prob a b l y  f avor a b l e  to pine  
growth a s  we l l  if pine c an es tab l is h  and  survive durin g  e a r ly d eve l op­
ment . 
S it e  index s tudies of pine a r e  c onducted in area s  where topo­
graphic d ivers ity is m in imized , s o  mos t environmen t a l  f a c t ors r e lated 
to growth a r e  s o i l  prope rties . C o i l e  and S chuma cher ( 1 9 5 3) f ound that 
inc r ea s in g  c lay  c ontent in the s o lum decre a s ed s it e  ind ex es of P inus 
taeda  and  P .  e chinata  in  the P iedmont . Z a hner  ( 1 9 5 8) repor ted that  
s ite  qua l ity of P .  t a eda  improved with inc r e a s ed c la y  content up  to 
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3 5  percen t  on z ona l s o i ls but on azona l s oi ls increas ing s i lt  appar ent ly 
improved mois tu r e  hold ing capacity and s it e  ind ex of the t ax on . Fos ter  
( 1 9 5 9) s ummariz ed s ite  index s tud ies of  P inus s tr obus . S ign if icant in­
cr ea s e in s it e  ind ex wa s corre lated w ith inc rea s e s  in d epth of c ompa c t  
s o i l  l a y er and mo is ture equiva l ents ; furthe r ,  growth wa s d ir e c t ly r e ­
lated t o  d ecreas e in thicknes s  o f  A ,  d ecre as e in e levat ion and lower 
s lope pos it ions . 
Recognit ion of Fore s t  C ommun ities  Re l ative to Topographic Va riat ion 
The relat ions hip of vegetat ion and tax a  to  the s e  c ha r acter i s t ics  
can be  r ec ogniz ed by ca sua l obs e rvat ion in many ins tances  and has  been 
documented  in numerous papers in this country and e l s ewhe r e , in c lud ing 
work a l ready  c it ed ( s e e  l itera ture of Ayyad and D ix , 1 9 64; Ma r t in , 
1 9 6 6 ;  Mowbray  and Oos t ing , 1 9 68) . Only papers  pertinent to  the south­
eas t  and t o  the s tud y area  are  d is cus s ed here . 
Braun ' s  ( 1 935 , 1 940 , 1 942 ) d e script ions of fore s t s  of the Cumber­
l and Mounta ins  of Kentucky and Tennes s ee d e l in e a t ed c ommunities  on the 
nume r ous  l and s ca pe features of the s e  d is s ected up l ands . S he c ons idered 
the a re a  t he center  of d e ciduous fores t d ivers ity  and the c enter  of 
gen e t ic l ineage from which cont emporary  fores t regions of e a s t ern Nort h  
Ame r ica  and the ir  taxa  have evo lved (Braun , 1 950 ) . This center s he 
ca l l ed the M ix ed Mes ophytic For e s t  Region . In the Cumber lands , com­
mun it i es w e r e  r e cogn iz ed as s e gregates  of the m ix ed mes ophy t ic and va r�­
a t ion in d om inants was based chief ly upon t opographic pos it ion and 
a s s oc ia t ed s o i l s  of the s egregat e . White oa k-b eech  communit ies occupied 
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lower s lopes and m ix ed mes ophytic  fore st s  occupied other expos ures in 
coves and a t  m id-s lope extend ing to upper north s lopes . C ompos it ion 
var ied w ith exposure , pos it ion and s lope s hape ; t axa  with  the grea te st  
mois ture and nutr ient requirements  occupied and cha racterized the 
c ooler , mois ter  c oves , lower s lopes and nor th s lopes . 
Away  from this r egion , the m ixed mes ophytic fore s ts wer e con­
f ined to s ites w he r e  the microc l imate  is s im i lar  to  its  a rea  of be st  
d eve lopment . Braun ( 1 950) d i s cus s ed the s ite  r e l a tions hip s of the f ores t 
of eas tern North Amer ica . Certa in vegetation regions were  s a id to be  
s tr ongly  c orr e l a ted  with  phys iographic provinces ; within t he s e  r eg ions , 
communities  were  d ifferentiated by ed aphic and topogr aphic cha racter­
is t ics . 
Whit taker  ( 1 9 5 6) des crib ed c ommunities  of the Gre a t  S moky 
Mounta ins . Fifteen c ommun ities were  recogn ized in an a rea  of wide­
r anging habitats  and e levations . Environments  ranged f r om mes ic nor th­
facing draws to x e r ic , expos ed , s outh-fac ing l e ads . C ove  ha rdwood 
f ores t s  (mix ed mes ophy t ic fores ts ) occup ied the mois t ( usua l ly r avine )  
s ites . S ubmes ic s ites  were  occupied by oa k-hickory and oak-ches tnut  
fores t s ; p in e  fores ts  and  pine-heath  commun it ies d omina ted xeric s outh­
f a c ing leads . The var y ing c ompos it ion of the s e  fores t s  a re c ontro l led 
by envir onment s a s s ociated with this d iver s e  topography and s o i l  char­
a cteris tics . In  this s tudy , ind iv idua l t axa were a rranged a l ong a 
moisture grad ient b a s ed upon s it e  and s o i l s . In this manner , environ­
menta l and phy s io l og ic a l  opt ima and extremes were d e s i gna t ed . 
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Mowbray and O os t ing ( 1 9 68 )  have summa r iz ed the ir res ea rch con­
duc ted in gorges of North Ca r o l ina ' s Blue R idge Mount a ins . C ommunities  
bas ed on s lope pos it ion and expos ure  are  recogn ized . S ites  with 
greate st  d ivers ity were  f lood p l a ins  on d eep , moist  coves and on lower 
north and s outh s lopes ; communit ies s imilar  to mixed mes ophytic were  
recognized . On midd le  north s l opes , c ommunities were d om inated by 
Que rcus pr inus and important c o-d ominants , 2· v e lut ina and 2 ·  rubra . 
Uppe r , d r ie r , more expos ed s lopes w e r e  dom inated by m ixed oak c om­
munit ies , oak-hickory or oak-pin e ; the oaks were  chie f ly 2 ·  c oc c inea 
and 2 ·  prinus and the p ine  was  chie f ly P inus r igida . O a k-p ine com­
mun ities were  a ls o  on l ower s outh s lopes and were  domina ted by  Quercus 
coc c inea and�· rigida ; �· r igida increas ed in importance up-s l ope be­
coming the leading dom inant w ith Quer cus coccinea  d om inant on m idd l e  
and upper s lopes . Mu lt ip le r egres s ion ana lys is wa s u sed in an a tt empt 
to quantify environment a l  va r ia b l e s  c ontr o l l ing growth , d is t r ibut ion of 
the taxa . The highe s t  s ta t is t ic a l c orre l a t ion was  a s s oc iated  w ith c la y  
in the B hor izon , which r epres ented an ind irect measurem ent of ava i l ­
able  water ; nutrient s ta tus w a s  n o t  s ign if icant l y  d ifferent among s ites  
but l itter  a ccumu lat ion and  pres ence  of  taxa  with higher nut r i ent r e­
qu irements s ugges ted more ava i l a b i l ity on l ower  s lopes . 
I n  the Ma r s ha l l  F ores t in northwes t  Georgia , Lipps ( 1 9 6 6) recog­
n iz ed three ma jor fores t commun it ie s . A P ine-O a k  for e s t  d om inated by  
� echinata and  Quercus  ve lut ina  occup ied d r ier  s outh s lopes and 
s hifts  in d ominance by ma j or t axa  with  d ifferent s lope pos it ion were  
recogn ized . A C he s tnut Oa k type d om inated  north s l ope s that were  
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con s id er ed more mes ic than s outh s lopes a lthough cha racteriz ed b y  s andy 
t extured s oi ls w ith a high s tone c ontent . The mos t mes ic environment 
in the area  was a ravine ; high s o i l  mois ture and re la tive hum id ity in 
this d epres s ion were c ons id ered the pr imary c au s a t ive factors  that 
perm itt ed d eve lopment of a d iver s e  M ix ed Fores t community d omina ted by 
Ca rya t omentos a , Quercus pr inus , Liriod endron tu l ip ifera  and P inus s pp. 
I n  Tennes s e e , northeas t  of the pres ent s tudy area , Chapman ( 1 95 7 )  
de scribed fores t types on Eng l is h  Mount a in , geo logic a l ly re lated t o  the 
Blue Ridge  phys iographic provin c e  but lying w it hin the G reat  Va l ley 
s tudy a rea . S t ab le  types were a s s oc ia ted with s lope exposure , protec­
t ion , s teepnes s and s o i l  d epth . Expos ed , s teep , s outhe a s t  to wes t 
exposures w ith s ha l l ow s oi ls w e r e  d om ina t ed by Quercus prinus and P inus 
virginiana or � · pungens . Quer cus pr inus s hared  d ominance with Carya 
g labra , Quer cus rubra , or a mix ture  of hardwood s on east s lopes . P ro­
tected and moderate s lope s  were  d om in ated by oa ks w ith 2· a lba a s  a 
ma j or cons t ituent . Northeas t c oves were  c ons idered the most mes ic 
s it es ; a s s oc iated s oi l s  d erived f r om col luvium and loc a l  a l luvium had 
the gre a t e s t  wa ter  ho ldin g  capac ity of a l l  s ites  s ince  other s ites  c ou ld 
be  characterized by thinner , s and ier s oi l s  occupy ing s t eep s lopes . 
Thomas  ( 1 9 6 6) s tud ied Chi l howe e  Mount a in a t  the e a stern edge of 
the s tudy a rea . He a ttempted r e lat ing cove r types to thos e recognized 
by the S oc ie ty of Ameri can For e s ter s  ( 1 954) ; nea r ly 50 percent of his 
types were not f ound among the S .A . F .  types lis t ed . Fifteen success iona l 
and s table  communities were  r ecogn iz ed ; the d r ier  s outhea s t , s outh and 
s outhwes t  s lopes were  occupied by c ommunities  d es igna ted Oa k-P ine , 
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S crub Oak  ( Que r cus m a r i l andica ) ,  Virginia  P ine-P itch P in e , P itch P ine-
S ca r l e t  Oa k ,  S hor t l e a f  P ine or Ta b le Moun t a in P in e  For e s t  Types . The 
mos t  c ommon t ype wa s  Mix ed Oak , c omin a t ed by Que r cus p r inus and bes t 
deve l oped on north and e a s t  s lope s . M ix ed mes ophytic  communities  were 
not  r ec ogn ized ; coves and ravines were cha ra c t e r i z ed by  Hemlock-White 
P ine  communities  which are dominant in the nor thea s t ern Un it ed S ta t es . 
Mart in ( 1 9 66) and Cabrera ( 1 9 6 9) have conduct ed s tud ies in the 
Cumber l and Mounta ins of Tennes s e e ; the s e  d is s ec t ed up l ands a r e  a ma jor 
c on s t ituent of the Appa l a chian P l a te au province  northwe s t  of the s tudy 
a r e a . On oppos ing north and s outh s l opes of W i ls on Moun t a in , Morgan 
Count y , Ma r t in recogniz ed f ive fores t types . The mos t c ommon t ype was 
domin a t ed by 2· p inus and occurred on m idd l e  and lower s lopes of rid ges  
and  d r aws on the  north exposures and in  m idd l e  and upper  d r aws  on s outh 
expos ures . S outhe a s t  l e ads were d om in a t ed by s hort leaf  p ine-oak  com-
mun it ies w it h  P inus echinata  dom in a t ing over 50 p e rcent of the s ampled 
a r e a . C ommunit ies dom in a ted by Quercus a lba  occup ied lower s lopes on 
both expos ures  and upper-mos t s outh s lopes , and 2· rubra d om inated 
upper  north s lopes;  the occurrence and dominance  of 2· a lba  and 2· 
rub r a  on upper  s lopes m a y  have been inf luenced by  o rogr aphic inf luence 
on p re c ip i t a t ion increas ing soil mois tur e on the upper s l ope s . Taxo-
n om ic d ivers ity c haracter ized the Lir iodendron tu l ipifera-dom inated 
communit ies  in the coo l e r , more mois t d raws of north  s l ope s ; this type 
wa s c on s id er ed most c l os e ly r e l a t ed to Braun ' s ( 1 950)  concept  of mixed 
m e s ophyt i c  fores ts  a lthough it  occupied a sma l l  proport ion of t he l and 
a r e a . Within t he f ive bas ic types , d e l in e a t ion of vege t a t ion types by 
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remote s ens ing ha s r e s u lted in recognit ion of 2 9  f ores t va r iants on 
Wi l s on M ount a in w ith a r e a s  on wes t and e a s t  a s pects  inc lud ed ( Krumpe , 
1 9 7 1) ; Quercus p r inus types predom inate  with commun it ies d omin a ted by 
P inus echinata , Quercus a lba and Liriodendron tu l ip ifera  of ma j or 
imp ortance . 
On A s h  Log Mount a in ,  Campb e l l  Count y ,  C abrera  ( 1 9 68) recogniz ed 
four  c ommunit ies s egregated by s l ope shape and a s pect . I t  wa s conc luded 
tha t the s e  s egregates  were  s e gments of a ve getat ion a l  c ont inuum and not 
deriva t ives  of a c entra l commun ity as c onceived b y  B raun on s im il ar  
s ite s . Towa rd the  x e r ic end of a moisture grad ient , a s pe c t  appeared 
more important than f orm in s egre a t ing taxa whe r e a s  on more mes ic s ites  
community c ompos ition wa s re l ated to s lope form . X er ic s ites  ( s outh-
wes t and wes t-s outhwes t s lope s )  were  d omin a t ed by Quer cus  pr inus and 
Robinia  ps eud oa c a c ia . The mes ic north draws  w e r e  d om inated by  A cer 
s a c ch arum , Aes cu lus octandra , F rax inus amer ican a , Lir i od end r on tu l ip i-
fera , Quercus  borea l is var .  max ima , <2· rubra ) , and T i l i a  s p .  S egre-
ga te s  d om in a ted by Quer cus rubra  and Rob in i a  p s eud oa c a c ia occurred on 
a l l  topographic f orms of wes ter ly to norther ly a s p ects ; f l a t  s l opes of 
norther ly a s pects  were  domina ted by Acer  s a ccha rum , Quercus  rub r a, 
Lir iod end r on tu l ip if e r a  and Ti lia  s p .  
S a f ley  ( 1 9 70 ) d e s c r ibed 2 2  fores t c ommun it ies r e l a t ed t o  gorge , 
p la t eau  and mounta in habitat  in the B i g  S outh Fork dra in a ge s ys t em of 
the Cumber land Rive r . C ommunit ies were corre l a t ed with s lope , a s pect , 
pos it ion and f orm and presumed w a t er r e l ationships a s s oc ia ted  w ith 
changes  in thes e p a r ameters . Quercus a lb a  and 2· prinu s were  ma jor taxa 
throughout the s tudy a rea  w ith Qu er cu s  a lba a s  a d ominant or c o­
d om inant in over two-thirds of the recogn ized c ommun it ie s . On the 
p lateau surfa c e , 2· a lba was the d ominant taxa in s econd ary  for e s ts 
on nor th and s outh a s pects ; 2· rubra , Acer  s a ccha rum and Que rcus 
pr inus were important const ituents on the north a s pect  w ith a s hif t 
in importance  of cons t itu ent s on s outh s lopes and a s l ight inc r e a s e  
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in  taxa tolerant of d r ie r  s it e s. Upper , presumab ly drier  s l opes with 
les s externa l protect ion and thin , s andy-textured s oi l s  were d om inated  
by  P inus virgin iana . In  the s e  oak  and pine-dom inated c ommunit ies , 
sma l l  tree  s iz e  ind ica t ed d is turbance  and dry  s ites . I n  the mounta in­
ous area  ( 2040 f ee t  or l e s s ) white oa k-b e ech  c ommun it ies  occup ied lower 
north leads , with  Fa gus d ominatin g  c ommunities  in the d raws ; s outh 
f acing d raws were  cha r a c terized by whit e oa k-hem loc k-ches tnut oak  c om­
munitie s .  U pper s lope pos it ions  on both a spects were  cha r a c te r ized 
by c ommun ities d omin a t ed by Que r cu s  prinus . On north s lope s  2· a lba  
and � w e re ma j or c ons t ituents  and on s outh s lopes Quercu s  rubra 
wa s c o-d om inant w ith  2· prinu s ; s outh s l ope fores ts sugges ted f orme r  
prominence o f  C a s t anea  d enta t a  and Quercus rubra wa s  cons id er ed the 
ma j or replacement taxon . 
Locat i on 
I II . THE S 'TIJDY AREA 
The s tudy area  is located in the centra l port ion of the Ridge 
and Va l l ey  Phys iographic P rovince in Tennes s e e . In this r egion , the 
province  is common ly  c a l led the Great Va l le y  of Eas t Tennes s ee (Am ick 
and R o l l in s , 1 9 3 7 ) . This usa ge is app l ied her e in . 
In this s tudy , s ix counties were  invo lved ; viz . , Knox , Loud on , 
and Roane and Grea t  Va l ley  port ions  of Monroe , B l ount , and S evier 
( Figure l ) . In a rea , this  is approx imat e ly 2 500 s quare  m i l es . Geo­
gra phic a l ly it l ies  between 36°00 ' and 36°30 ' n orth l at itud e and be­
twe en 8 3°30 ' and 84°30 ' west  longitud e .  Approx im a t e  e le va t ion range 
is f r om 7 50 to 1400 feet  above mean s ea l eve l .  
The s tudy a rea  and the province in Tenn es s ee is bounded on the 
wes t  by  the Appa l achian P la teau phys iographic province  w it h  an e leva­
tion of approx ima t e ly 1 700 feet  above mean s ea l eve l and on t he e a s t  
b y  t h e  B lu e  Ridge  phys iographic province  with a n  e leva t ion r ange of 
4000 to 6000 feet  above mean s ea l eve l (Fenneman , 1 9 38) ( F igure 1 ) . 
The French Broad and Hols ton Rivers  d r a in the n orthe a stern 
pa r t  of  the area and converging about 4 m i l e s  e a s t of Knoxvi l le to 
f orm the Tennes s ee Rive r . The northwes t port ion is  dra ined by the 
C l inch Riv e r  which j o ins  the Tennes s ee in Roane C ounty . The s outhea s t  
por t i on is  dra in ed b y  the Lit t le Tennes s e e  R iver whi ch f lows into  the 
Tenne s s ee in Loud on_C ounty . Numerous sma l l  s tr eams a ls o  f low into the 
Tennes s e e  R iver , the ma in dra inage s y s tem of this p art  of the s ta t e ; 
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F igur e  1 .  The Ridge and Va l le y  Province  of  Tennes s e e , bound ed on t he �es t by the 
App a l a chian P l ateau Prov ince (APP ) and on the e a s t  by the B lue R idge  P rovin c e  (BRP )  ind i­
c a t ed by s o l id b l ack  l ines . 
The he a vy , d a s hed l ine is the � e s t ern �a t ers hed bound ary  of the Tenn es s ee R iver va l l ey 
in �hich s eve r a l r iver impoundmen ts  a r e  s ho�n . 
N 
N 
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in this phys iogra ph ic province it f l ows in a s outhwes t e r ly d irection 
(Figure  l ) . 
C l imate  
C l imate  i s  a c omp lex f actor governing d is tr ibu t ion of tree  tax a ; 
genera l l� t empe r a ture  and prec ip it a t ion a re con s id ered the most  
important va r ia b les . Annua l average  t empe rature and tota l ra inf a l l  
a r e  not a s  important a s  the ir var iat ion and range of va lues over a 
per iod of t ime . O bvious ly , c l ima t ic d a t a  from wea the r  s ta t ions does 
not ref l ect  c l im a tic  c ond it ion s  c ont ro l l ing p l ant re s pon s e  s ince  
c l imate  is  mod if ied by  s l ope exposure , inc l inat ion ( p ercent) , f orm and 
r e l ief as we l l  as humid ity and loc a l  w ind va r iat ion , but wea ther s t a­
tion data is us efu l in characteriz ing gen era l c l ima t ic reg imes  of a 
region .  
The region a l c l imate  is  t emper a te c ontinenta l .  Thornthwa it e ' s 





3 with l it t l e  or no wa ter  d e f ic iency dur ing any s ea s on .  
The d es c r ipt ion b e l ow is from the Un ited States  W eathe r  Bure au 
at  Knoxvi l le (U . S .  D ept . Comme rce , 1 9 69) which is ne ar  the c enter of 
the s tudy region . C l ima te  is mod if ied in this a r e a  by the C umber l and 
P l ateau and Mounta in s  on the wes t and Smoky Mount a ins on the e a s t .  
The Cumber l and Mounta ins  to  the northwes t ret ard and wea ken the force  
of  cold w inter a ir f r om northe rn high  pres sure  s y s t ems . The two s y s t ems 
reduce the int ens ity of the hot summer  wind common to  the wes tern p l a ins . 
They a ls o  funct ion a s  f ix ed inc l ine  p l anes  that l ift  wa rm , moist  a ir 
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f r om the Gu lf of Mex ico ; thi s  c oo l ing and c ond ens ing of mois ture in­
crea s e s  the fr equency of a f t ernoon t hund ers t orms which lower high 
summer temperatur es and reduce the number of extreme ly wa rm d a ys in 
the va l ley . 
For the period 1 8 7 1 - 1 9 69 , mean annua l t emperature a t  the Knox­
vi l le s ta t ion is 5 8 . 8 ° F . Temper a tures  over  this long period aver age  
40 ° F . or above a l l  months of  the year  ex cept January . January is 
usua l ly the coldes t month with an average  of 39 . 4 ° F . Ju ly  is usua l l y  
the warmest  month with  a n  average  o f  7 7 . 8 °F . Temperatures  a s  high 
as l04°F .  have been rec ord ed in Ju ly  and as low a s  1 6 °  be l ow 0 °F .  have 
been record ed in January . The months of May , June , Ju ly  and Augus t 
have average  temperatures  grea t e r  than 6 5 ° F . S udden , d r a s t ic t empera­
ture changes occur inf requent ly due t o  the s tabi l i z ing effect  of the 
mountains ; variat ions  between night and d a y t ime t emperature  averages  
20 °F . 
P recipita t ion is  usua l ly we l l  d is tr ibuted throughout the ye ar  
with  the l e�s t  amounts  in autumn ( September  and October)  and the 
grea t e s t  amount in w inter  (Janua ry and February) ; a s ec ondary peak  
period occurs dur ing  June and Ju ly . Mean  annua l precipitat ion at  
this s t a tion is 47 . 69 inches . A cumu l a t ive t ot a l  of  approx ima t e ly 
12  inches of snow fa l l s annua l ly usua l ly f our  inches or l e s s  a t  a t  
t ime , and r a r e ly rema in ing on t he ground in measureable amounts  f o r  
l onger t han one wee k .  
Tot a l  potent ia l evapor a t i on and w ind movemen t  d a ta ava i l ab le 
f or 1 9 69 ind icate  that potentia l evapor a t ion is greates t dur ing  Ju ly 
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and Augus t which wou ld r educe  w a t e r  a va i l a b i l ity  during the s e  months 
and c ou ld extend the dry per iod a s s oc i a t ed w ith autumn ; however , wind 
s pe ed is lower dur ing thes e months r e l a t ive to l a t e  s pr ing and ear ly 
s ummer . D aytime wind s usua l l y have a s outhwes t e r ly c omponent whi l e  
n i ght t ime  w inds move from the nor the a s t . W ind s a r e  r e l a t ive ly  l ight 
a nd tornadoes  a re  ex treme ly r a r e  (U . S .  Dept . of C ommerc e ,  1 9 69b) . 
The average length of the grow ing s ea s on is about 205  d ays 
w ith the l a s t  freez ing d a tes  in Apr i l  and the f irs t in l ate  October 
or e a r ly November . 
Loc a l  c l imate , � - � · ,  c l imate  of a r idge  or  va l ley s ect ion, may 
be  quite var iab l e . For examp l e , Ras che , ( 1 9 5 8 )  reported s ign ificant >­
t emp e r a ture  d iff erences between r idge  and va l ley  pos it ions in the 
Ha rva rd Fore s t . The effect of e levat ion d if ferenc e and topographic 
f orm re su l t ed in a tmospheric cond it ions  of r id ges  being mor e uniform 
than va l l eys . The rid ges  had a m i ld e r , more un if orm c l imate  and 
va l l eys had gre a ter  extr emes a nd more s evere c l im a t e , e specia l ly a t  
n i ght . 
M icroc l ima te  s tud ies , which wou ld g ive the mos t pertinent in­
f orma t ion a bout s it e s  a re l imited in this region . S hanks and Norris 
( 1 950 )  report a 3 °F .  mean d if f e r ence b e tween oppos ing s l opes  on the 
oppos ite  s id es of a sma l l  va l le y  near  Knoxvi l l e ; this is on the order  
of s ta t ions  s epara t ed by  950  f ee t  of a lt i tude or  200  mi le s  of  l a t itud e . 
A l though this d iff erence is "s l ight , " it c ou ld be  c r it ica l to  p l ant  
proc e s s es , when temperature ex t r emes  are  approa ched . Fr ibourg � �­
( 1 9 68)  reported m icroc l imatic measurements  ove r  a 5 -year  per iod in the 
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s ou the a s t ern Un ited S t a tes . B are  s oi l  and s odded regimes were  used to 
r e l a te d ifferenc e s  due to cover ; microc l im a t es w ithout vegetat ive cover 
s how extreme  env ironments qu icke r  and for l onger per iod s  of t ime than 
s od d ed a r e a s . Measurements were  taken at va r ious he ights a bove and 
be l ow s o i l surf a ce ; d a t a  pres ent ed he r e  pert a in s  to  s od cover ed soi l  
and the resu lts  of  the Knoxvi l le s tat ion . I n  summer , temperatures 
3 inches  above the s oi l  surf a ce were  genera l ly 2 to 10 d e grees  higher 
than r ec ord ed at 5 f eet a bove s od .  F reez ing d a t e s  in a utumn at 3 
inc he s  a bove s od l eve l and 5 feet  were  s im i l a r ; the fros t-free  s ea s on 
wa s extended four to e ight weeks be low the s o i l  sur f a c e . Dur ing the 
e ar ly  part  of the grow ing sea son a d a i l y  twenty d e gree  f a l l  in t emper­
a tu r e  at  3 inches a bove s od occurred occas iona l l y ;  th is  change �n 
tempe r a ture  wou ld have an advers e effect  on young s e ed l ings  dur ing a 
c r i t ic a l per iod . B ecaus e of c loud cover , a 20-2 5  p ercent weekly  va r i­
a t i on in ins o l a t ion �a s pos s ib le even dur ing the growing s e a s on .  
The authors a s s er t  tha t weekly  and d a i l y  measurements  a r e  more 
d e f in i t ive of c l imatic re gimes a s s oc ia t ed w ith  p l ants ; they s tre s s  the 
importance  of obta in ing this data  if f ie ld c ond it ions and a s s oc i a t ed 
p lant  re s p on s e s  a r e  quant ified and und ers tood . C on s id e r a t ion of this 
re l a t ion is becom in g  more impor tant as man mod if ies the phys ica l 
environment and c oncomitant p lant res ponses  a re a ls o  a ffec ted . 
Phy s iogra ph y  and P hys iogr aph ic H is t ory 
The G reat  Va l l ey is under l a in by a comp lex s ys t em of para l le l  
va l l ey s and r id ge s  t r end ing northe a s t-s outhwe s t  a s  a c ompon ent of the 
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Ridge  and Va l ley phys iographic province which ext ends from A l abama to  
New Y or k .  I n  Tenne s s e e , the province  is a pprox ima t e l y  200 m i l es long  
and has a w idth of 55  m i les  in the north narrowing  to 34  m i l e s  south­
wa rd ; this cons t itutes  a tota l a r e a  of a pprox ima te ly 9200 square  m i l e s  
(Cas e , 1 92 5 ) . In  the s tudy a re a , the a lternating ridges  and va l leys  
form a c l o se ly furrowed land s cape . R idges  range from approx imate ly  
0 . 8  to  4 . 0 m i l e s  in w idth ;  va l l eys may  range from 1 . 0 to  8 . 5  mi les  
w id e . 
Fenneman ( 1 93 8) pos tu l ate s  tha t d eve lopment of the Rid ge and 
Va l l ey prov ince  r e s u l ted from d epos ition of Pa l eoz oic s ed iments in a 
geos yn c l in e  f o l l owed by f o ld ing , f au l t ing  and subs equ ent  eros ion of 
the s tr a t a ; the l a t t er geo log ic event s probably  occur red dur in g  the 
Appa l a chian Revolut ion at the c los e of Pa leozoic er a  w ith eros ion c on­
t inuing to  the pres ent . In the prob l em a r e a , f o ld ing and f au l t ing of 
r ock  is e a s i l y  r ecogn iza b l e ; the reg iona l s tructure is preva i l ing 
homoc l in a l  w ith a preponderance  of s outhe a s t d ip s  ( Thornbury , 1 9 65 ) . 
Interpre t a t ion of deve lopment of pres ent d a y  l and forms is  d if ­
f icu l t  due to  comp l ex s tructure and variable  l itho logy . Accord ing to 
Fenn eman ( 1 9 3 8) there were at l e a s t  two ( or three) ma jor penep l a in 
su r f a ces  d eve loped dur ing Tertiary t imes resu lt ing in topogra phy s een 
today . North of the prob lem a re a  a re  prominent r id ges  ca l led moun t a ins , 
� - � · , C l inch , P owe l l  and Ba ys  Mounta in s , extend to  3000 f e e t  in e leva­
tion and c ons is t of res istant  O rdovic ian and S i lur ian s ands ton e . The 
cre s t s  of thes e mounta ins are preva i l ing ly  hor izonta l and conc ord ant 
sur f a ces . Fenneman int erpr eted thes e f e atures  as l oc a l  upper l eve l s  
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o f  the S chooley penep l a in ,  o ld e s t  of the er os ion surfa ces . Geo logic 
units of this r e l ief  ( 1000 f ee t  or more) were  exc lud ed f r om  the s tudy . 
W ithin the prob lem a rea , s and s tone r id ges and " knobs "  c ommon ly  
have r e l ie f  of 300  t o  400 feet ; thes e pos s e s s  s teep  s lopes and  s harp  t o  
rounded crests . The s and s tone r id ges  conc en tra ted in the nor thwes t  and 
western part  of the va l ley may ext end for m i les ; sand s t one "knobs"  ( l e s s  
con t inuous ) a re  extens ive in the eas t ern port ion o f  the va l l ey . Further , 
a t  the e a s t ernmos t  edge of the va l ley minute ly d is s ec t ed s ha le  knobs 
w ith les s er re l ie f  occur ( 220  f ee t ) , and thes e round ed c r e s t s  and s t eep  
s lopes cha ra c t e r is t ic a l ly ex tend f or severa l m iles  in a northe a s t­
s outhwes t d irect ion . The tops of the s e  knobs and lower r idges  repre­
s ent the s econd pene p l a in surf ace  id ent if ied as  the Ha r r isbur g (Fenneman , 
1 93 8) . 
Between the r id ges  and knobs , the va l leys may be f l a t tened but 
are more of ten cha r a c ter ized by ro l l ing  t opography depend ing upon bed­
rock type ; f lattened va l l eys  ind icate  les s res is tant  s ha les , whereas  
ro l l ing topogr aphy or r idges w ith r e l ief  les s than 300  f ee t  ind ica t es 
pre s ence of l imes tone or do l omite  bedroc k  that is  l e s s  res is tant  than 
the s and s t one s and c e r t a in s ha les . Fenneman c l a s s if ies the s e  l a tter  
land f orms a s  a newer  penep l a in , the  Coos a , which is deve l oped to a 
greater extent s outh of  the Tennes s e e  River d r a in a ge . 
Thornbury ( 1 9 65 )  obs erves t ha t  other inves t igat or s  be l ieve tha t 
penep lanat ion is a que s t ionable  c oncept . He a s s erts  t ha t  t oday ' s sur­
f ace  may r epres ent an extreme ly  long per iod ( ea r l ier than Tertiary )  of 
chemica l and phys ica l weathe r in g  and eros ion with d if f e rent ia l r ates  
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and proces s es of g eo logic  e ros ion due t o  bedroc k  charac teris t ics  ( that 
c an be obs erved tod a y) g iving r is e  to d if f erences  in re l ie f . Ha ck 
( 1 9 60 ,  1 9 66) is  a propon ent of this c onc ept , n ow termed dynam ic equ i l ib­
r ium . Ha ck ( 1 9 6 6) and M i l ic i  ( 1 9 6 7 ) working on the App a l achian (Cumb er­
l and ) P l a teau  and in  the  Sequa t chie Va l ley  of  Tennes s ee r e spectively , 
pre s ent ev idence of phys iographic d eve lopment supporting cont inuous 
l ower ing of the land s c a pe s ince the end of P a l eozoic ra ther than peri­
od ic cycles  of  pen e p l anat ion . B oth a s s er t  that  peneplanat ion is  not  
nece s s a ry to  exp l a in t opogr aphic f e a tures . 
Lithology 
Fold ing , thrus t faulting , and subs e quent eros ion of P a l e ozoic 
rocks has r esu l ted in exposure  of rocks of  d iff eren t  geo logic a ge in 
the Great  Va l ley . Roc k units ( f orma t ions )  of a l l a ge s  of P a l e ozoic 
t imes  a re r epres ented but the d om in ant  s tr a t a  a re  Cambr ian and O rd ovic ian 
(Roge r s , 1 9 53) . 
Ex tens ive area s  have b een c ove red by d eep d epos its of post­
Pa l e ozoic col luvium and a l luvium thus negating r e lat ions hips between 
ve getat ion and geologic f ormat ions . The chief  geologic p ar ameter  a f f ect­
ing ve getat ion is  probably  res is tance to wea the rin g  of the var ious geo­
logic s tr a t a ; thes e have re s u l t ed in d ivers e t op ogr aph ic s hapes  and 
s iz e s , wid e  va riation in s oi l  textu r e  and s tructur e , degree  of s ton ines s  
�nd s o lum d epth . I n  genera l ,  pres en t chemica l d if f erences  a r e  probably  
s e c ond ary  to  phys ica l  cha ra c teris t ic s  a s  they affect  pres ent-d ay  vegeta­
t ion .  
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Lower (E a r ly) C ambrian . The Rome forma t ion is the o ld e s t  forma­
t ion expos ed w id e ly ac ros s the Va l ley ; it  is a ls o  the format ion at  
gre a t es t e leva t ion and expres s e s  the  gre a t e s t loc a l r e l ief because  re­
s is t ant s and s t one beds dominate the s t rata . S i lt s t one , sha le , d o lomite 
and l imes t one a r e  minor components . Weathe r ing of the les s res istant 
rock  has  l ed to  d eve lopment of cha rac ter is tic a l l y knobby or "camby" 
r idges  ( Rodgers , 1 95 3) . 
M idd le Cambr ian . Rocks of this a g e  a r e  l imestones  and s ha les . 
C o l lect ive ly  they a r e  known a s  the C on a s a uga group . Litho logic var ia­
t i on in the  group acros s the Va l ley re sult s  in  a r e a s  dom in a t ed by l ime­
s t one , s ha l e or a l terna t ing beds of thes e .  Res iduum f r om l imes t one  
un its ( Rut l edge , Maryvi l l e , Mayna rdvi ll e)  c onta in l itt le  or  no  chert . 
The s ha le  un its are  Cona s auga , Pumpkin Va l l ey , Rogers vil l e  and Nol i­
chucky and wea the r  to va l leys . Wher e  l ime s t oDe of this age  d omina tes or 
a lternates  with  the s ha les , low h i l l s  or r id ges  a r e  formed ( Rodgers , 
1 9 5 3) . 
Upper (La te )  Cambr ian and Lower ( E a r ly )  O rd ovic ian . Rocks of 
the s e  � ges a re members of the Knox d o l omite  or  Knox group . �hes e  
r oc ks a r e  prima r i ly d o lom itic , a l though pure l ime s t one pha s es a re recog­
n i z ed . The Knox group , without subdivis ion , occupies 33 to 40 percent 
of the Gre a t  Va l ley  (Ca s e , 1 92 5 ) , and s im i l a r  per c entages a r e  a pp l i­
c a b l e  to  the s tud y area  (S tua rt  Mahr , p r iva te  c ommun icat ion , Augus t ,  
1 9 70 ) . Res iduum from these roc ks a re cha r a c t e r i z ed by chert ; the de­
gre e  of c hert  pres ent throughout the s o lum ref lects  the amount of 
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s il ic ate  m in era l s  pres ent in the d epos it and i t s  concent rat ion dur ing 
wea the r ing . The upper  C ambrian member of the Knox group is  the C opper 
Ridg e  d olomit e ; members  of O rd ovic ian a ge a r e  Chepu ltepec , Longview , 
Kings port and Ma s c ot d o lomites . Units produc ing s ign if icant amoun ts 
of c he r t  such as the C opper Ridge  d o l omit e  f orm prom in ent r id ges ; 
cherty s o i l s  d ev e l op to  s evera l f e et  in thickn es s . Area s  under la in 
by rocks w ith l it t le or no chert or dom in a t ed by  l im e s t on e  a r e  cha rac­
t e r ized  by undu l a t in g  t opography . I ndeed , a r e a s  d om in a t ed by e s s en­
t ia l ly pur e  l imes t on e  and conta in ing  l itt l e  s i l ic a  may  wea t he r  chem­
ica l ly r e s u l t ing  in t hin s oil s . 
M idd l e  O rd ovic ian . S ha les , l imes ton e  and s a nd s t one c ompris e 
rock  un its of this a ge ; the f acies  r e l a t ions hips a re c omp l ex . 
S ha l e  b e l ts in the s tudy a r e a ' s e a s tern portion a re c ha ra cter­
iz ed by l imes t one  and/or s ands tone components . Thes e ca l c a r e ous 
s ha le s  a re a s s oc i a t ed with intricate ly  d is s e c t ed topogra phy known 
loca l ly as  s la te or s ha l e  knobs . The Athens , S evier and O tt os e e  
s ha le s  a s s oc i a ted w it h  this topogra phy a re s im i l a r  in c ompos it ion ; 
they d iffer  in a s s oc ia t ion with other  s t r a t a  and d egrees  of s ands tone  
and/or l imes tone  pres ent . S oi l s  d e r ived from thes e s ha les  are  chem­
ica l ly s im i la r . 
Chickamauga and Lenoir l imes tones of this a ge a r e  e s s en t ia l ly  
non-cher ty . Typ ic a l ly ,  they wea ther to f ine-tex tured s oi ls tha t are  
e a s i ly e r od ed . Rock  outcrops and thin s oi l s  a r e  c ommon ; this  is  a 
t ypic a l  f ea ture of  n on-cherty d o lom ites  and l ime s t ones .  Ro l l ing  
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topography , l ow hi l l s , l ime s t one va l l eys , and l ime s t one b luffs  a l ong 
ma j or t r ibut a r ie s  a r e  a s s oc ia t ed l and scape  f ea tur es . 
The Ho l s ton f orma tion c onsi st s  of rocks compos ed of  l a r g e  
amounts of ca l c ite  and hema t ite ; the former ind icates  the c a l c a reous 
nature  of the un its and the l a tter impa rts a cha racteris t ic p in k  to  red 
color to expos ed  roc ks and s oi l s . The format ion c onta ins  va rying amounts  
of  l ime s t one  and  s and s tone . I n  this study , a r e a s  a s s oc ia t ed w ith this 
forma t ion were chie f ly d ominated by s and s t one . This ca l c a r e ous s and­
stone is res i stant  to wea thering and forms prominent knob s w ith e l eva ­
t ion and r e l ie f  surpa s s ed on ly  by r idges under l a in by the Rome forma­
t ion . Deep , r ed , . l oam-textured s oi l s  deve l op on this f orm a t ion . The 
Te l lico  ( or Cha pman Rid ge ; Cattermo l e , 1 9 5 5 )  s ands t ones  were  cons id ered 
by Rogers  to  be quartzos e pha s es of the Hols ton f orma t i on ; "Chapman 
Rid ge ' '  is  u s ed he r e in to denote thes e s ands tones . The sur f ic ia l g e o l ogy 
of the Tennes s ee port ion of the Great  Va l l ey has  been c omp lete ly m apped 
(Rodgers , 1 95 3 )  at a s ca le of l/125 , 000 and about 50 percent has been 
mapped a t  1/24 , 000  ( Tennes s e e  Divis ion of Geo logy , 1 9 7 1 ) . 
S oils  
Mos t of  the s oi l s  have formed from res iduum d e r ived f r om the 
Pa l eozoic s t r a t a  or f rom co l luvium or a l luvium d e r ived from thes e s trata  
depos ited in l ater  per iods of geo logic time . In the s tudy a r e a , a ppr ox-
imate ly 40 percent of  the s o ils  b e long to the  Fu l l erton and  Dunmore ;y 
s er ies which f ormed from cherty d o l omitic l imestone , and d o l omit ic l ime­
s t one , ind ica t in g  the f requency of this ma j or geo logic s tr a tum ; 1 5  per-
cent of  the  s oi l s  a r e  c l a s s if ied a s  S equoia and D andr idge , res idu a l  
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s oi l s  f ormed from n on-c a lcareous  s ha l e  or c a l careous s ha le  respective ly . 
Until  s et t l ement by man , most  of thes e  s oi l s  were  d eve l op ing  
under  forests ; a s  a f actor  in soi l format ion this vege tat ion has  had 
a ma j or inf luence on s oi l  d eve lopment in this region . Further , the 
wides pread and ext reme varia t ion in pa rent materia l ,  r e l ie f , micro­
c l imate and length of t ime mater ia l has  been in p l a c e  r e su lt s  in a 
large  number of r ec ogn izable  s er ies  and intras eries  va riat ions  within 
s hort d is t ances . 
S eventy-s ix s oi l  s eries  have been recogniz ed a nd d ocumen ted in 
s oi l  survey reports of  the count ies  of the prob l em area . The s er ies  
known to have been s amp l ed are  d is cus s ed brief ly here . S o i l  s eries  
f r om c o l luvium and  a l luvium w i l l  b e  ment ioned but  were  not  usua l ly 
r e cognized in the f i e ld . Most  of the s e  s oi l s  occupy the l ower s l opes 
and the ir usua l d ee p  s o la and l ow s t one  content enhance mana g ement 
potentia l ;  hence the s oi ls f r om  c o l luvium a re mos t ly und er cu l t ivat ion 
and do  n ot usua l ly s upport any f ore s t vegetat ion a t  a l l , muc h  l e s s  o ld 
growth . Un les s t he s e  s o i l s  f r om c o l luvium and a l luvium occup ied 
extens ive area s , they a r e  usua l ly om itted inc lus ions of mapped fore s ted 
s ites  in s oil  survey r eports . 
S oi l s  d i s cus s ed he re a r e  grouped und e r  f our ord ers , viz . , U l  t is o l s  
( f orme r ly Red-Y e l l ow P od zo l ic s  and Redd is h-B rown La teritic s ) , A lf i s o l s  
( f ormer ly  Gray-B rown P od z o l ics ) ,  I nc eptis o ls ( f orme r ly Brown For e s t  and 
S o ls Bruns Acid es )  and Entis o l s  ( f ormer ly  Azona l s oi l s ) . 
U l t is o l s  and the suborde r ,  Udu lts , are  mos t cha r a c ter is t ic of the 
Gre a t  Va l ley  (Buckman a nd Brady , 1 9 69) . The ord er  and subord er  name 
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ind icate  the nature  of s oil  d eve l opment ; s oi l s  be l onging to the s e  cate­
gor ies a r e  characteriz ed by  l ow base  s a tu r a t ion and a rgi l l ic subsurface  
hor i z ons . Further , l im ited amounts o f  wea t he r able  min er a ls ind ica t e  
tha t f a c t ors and proces s es of s o i l  f ormat ion have been occurr ing f or 
l ong  pe r iod s  of t ime . D eve lopment in a humid , temperate  c l imate  is a 
ma j or c ons iderat ion in the c oncept of U l t i s o l s ; chemic a l  d if f e r ence may 
be due to int erna l s o i l  proc es s es a nd/or p arent materia l .  Inceptis ols  
d o  not  pos s es s  the degree  of  e luviat ion and  i l luviat ion of  t he other 
ord ers ; a r g i l l ic horizons a r e  a bs ent . In this region , I ncept is o l s  a re 
der ived from a l luvium or from s a nd s t ones  a nd/or s ha le .  Ent is o l s  a re 
s oi l s  w ithout hor iz on d iff erentiat ion ; in this s tudy , the on ly  Ent is o l s  
rec ogni z ed a r e  d e r ived from rec ent a l luvium . 
Ma j or d ivis ions  of this s e c t ion ind ica t e  the d ominant great  group 
and p arent  materia l to which s e r ie s  be long . Nomen c l a ture  f o l lows the 
recent 7 th Approx ima tion (U . S .  S oi l  Survey  S ta f f , 1 9 60 , 1 9 67 ) ; the 
r ea d er is r eferred to the s e  pub l ic a t i ons  for deta i led d eve l opment of 
this s ys tem of c la s s i f icat ion . 
The names of s oi l s  in e a ch d ivis i on are  s er ies n ames referring 
to thos e w ith s im i l a r  d eve lopment . S o i l  S urvey r eports  a r e  a va i l ab le  
f or e a c h  c ounty in this study except Monroe , which i s  in preparat ion a t  
this w r it ing ; d e s c r ipt ions a r e  b a s ed on d a t a  f rom thes e r ep orts  ( E lder , 
1 9 5 9 , 1 9 61 ; Hubbard , 1 95 6 ;  Rob e rts , 1 9 5 5 ; Swann , 1 942 ) . Re l ief d at a  
i s  f r om this s tudy ; further r em a r ks r e l a t ive to  the s tudy a r e  entered 
when c ons id ered pertinent . 
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U lt i s o l s : P a l eudu lts � cherty d o lom it ic l imes tone  and 
d olomitic l ime s t on e . The wides pread  Fu l le r t on s e r ies  c ons is ts  of 
d e ep , we l l-dra ined s oi l s  deve lopin g  on b r oad , r ound ed hi l ls and r idges  
w ith l oc a l  re l ie f  r anging from 100 to  2 80 feet  and s l opes ranging from 
5 to  more than 2 5  percent . 
M od a l  pedons  have soi l s  w ith s i lt  l oam or cherty s i lt loam A 
and a cherty c la y  B hor izon . A l l  Fu l l erton s oi l s  a s s oc i a t ed w ith this 
s tudy pos s es s ed chert  fragments ind ic a t ive of the res is tance of this 
materia l c ompared  to  l imes tone  which f orms the matrix . G en era l ly  an 
invers e re lat i on exi s t s  between amoun t of  chert pres ent  and wa ter ho ld­
ing c apac ity . Thes e  s oil s  are  highl y  l ea ched and hence  s trongly a c id 
and l ow in natura l fert i l ity . 
C la r ks vi l le s o i l s  deve lop on s im i l a r  t opography to  Fu l l erton . 
They d iffer  chie f ly f r om Fu l le rton s oi l s  by a gre a ter amount of chert  
thr oughout the s o lum and lower wat er  hold ing c a p a c ity  than Fu l le rton .  
Further , the s e  s oi l s  typica l ly have cherty s i l t  l oam surface  hor izons  
w ith  cherty c la y  loam B horizon . p ed ons a re s t r ongly a c id through-
out . 
Dunmore s oi ls are  on round ed h i l l s  and r id ges  of les s re l ief  and 
s l ope than Fu l l e rton s oi l s . Gener a l ly 5 to 10 f e e t  d e e p , the s e  s oil s  
a r e  w e l l  d r a in ed w ith  l e s s  chert than Ful le r ton or C la r ksvi l le s o i l s . 
S o i l s  a re  s trong ly  a c id thr oughout . Mod a l  peqon s  have s i l t  loam t o  
s i lty  c la y  l oam s urf ace  horizons . The B hor izon s  have a ccumu lated con­
s id e r a b l e  c lay ; typica l ly ,  thes e  hor iz on s  a r e  s i lty c la y  or c l a y  in 
textur e . Gener a l ly , the tota l amount of c l a y  in the B and C horizons 
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i s  more than c an b e  a tt r ibuted to  e luviation from the A hor izon . 
S imons on ( 1 949) sugg e s ts that the ir c lay  m inera ls  a r e  f ormed in the 
l ower port ion of the s o lum and d e s t r oyed in the surface  horizon . This 
high percentage  of c la y  in the s ubs oi l s  r educes a va i l a b l e  wa ter  ho ld in g  
capac ity . 
A s s oc ia t ed s e r ie s  a re  B o l ton on s teep  n or th and e a s t  s lopes , 
Land is burg , character ized by a f r a g ipan , on f oot s l opes b e l ow Fu l le rt on 
and C la r ks v i l l e  s oi l s  and the Greend a l e  and M inva l e  s eries  that occupy 
r idge d r aws  and f oot s lopes . 
The do lomit ic l imes tones  and l imes tone  pa rent m a t e r ia l s  of thes e 
s oi l s  a r e  a s s oc ia ted with  the Knox G roup . 
U lt i s o l s : P a l eudu l ts f r om d o lomitic  l ime s t one and l im e s t on e . 
D ewey s o i l s  a re  f ound on lower hi l ls with s lope s ranging  from undula t ing 
to  s te ep ; re l ief ranges f rom 80 to 1 80 f e e t . The s o i l s  are d e e p  ( 7  to 
30 f eet)  we l l-d r a ined with l it t l e  or no  coarse  f r a gments . They  are 
med ium t o  s trong l y  a c id .  
S oi l s  of the preced ing gr e a t  group p os s e s s  cons id er a b ly more 
cher t , � -� · ,  Fu l le rton and C l a r ksvi l l e , and with the except ion of  
Dunmore a r e  coar s er  textured and l ighter in  c o lors . Mod a l  ped ons of 
Dewey have s i lt  l oam or s i lty c l a y  l oam surface  hor izons  w i th s i lty 
c lay  or  c l a y  B hor izon s . With incre a s ing d epth , percent c la y  inc r ea s e s , 
but it we l l  a er a t ed w ith  a mod e r a t e  ava i la b l e  water  hold ing c a p a c ity . 
The a s s oc iated Herm it a ge s e r ies is high ly produc t ive and impor tant a gri­
cu ltura l l y . Limes tones  of the C ona s auga group are  the c ommon parent 
mate r ia l s  of the s e s o i ls . 
U lt is o l s : P a l eudu lts f rom a l luvium . Decatur s oi l s  of t his 
group a r e  deve l oped from pre-P l e i s t ocene a l luvium . A s s oc ia ted with 
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r o l l ing top ography o f  the va l leys w ith gent l e  r e l ief  (40 t o  100 feet )  
and gradua l s lopes , the s e  s oi l s  a r e  very d e ep and we l l  d r a ined with 
f ew coa r s e  fragments . They have d eve loped and wea ther ed ove r  a long 
per iod o f  t ime . They are  med ium to  s trongly  a c id and mod e r a t e  in 
n a tura l f erti lit y . Surface  hor izons  are  typ ic a l ly s i lty c la y  l oam , B 
horizons  a r e  s ilty c la y  or c la y .  At  the bas e of the s l opes , Emory and 
Hermitage s oils  d e r ived from D ewey , D ecatur and Cumber l and a r e  d eep 
s o i l s  ( 5-20 feet )  w ith  m inima l ped on d eve l opment . 
Waynesboro and Cumber l and s oi l s  a r e  d eve loped from s im i l a r  
a l luvium . Mos t a r e a s  a r e  5 0  to  2 0 0  f eet  above the pres ent f l ood p l a in .  
Thes e terrace  s o i l;; a re d eep  and we l l  d r a ined . Water-worn grave l may  
�--- ···· 
be f ound thr ough t he prof i le . S ur f a c e  hor izons  a re of a l oam texture 
and c la y  l oam and c la y  B horizon s . They are s tron g ly a c id in r e a c t ion . 
Due to the ir s u it a b i l ity f or a g r icu l tura l us e , nea r ly a l l  of t he a c re-
age  is  under  cu l t ivat ion . The a s s oc ia t ed Etowah s eries  is between the s e  
"high terrace"  s o i ls and the S e qu a tchie s o i l s  of the l ow terra c e . 
U lt is ol s : Ha p ludu l t s  f rom n on-c a lc a reous sha le .  S equoia s oi l s  
d eve lop ed in res iduum f r om  e a s i ly wea ther ed s ha l e o f  the Con a s a uga 
group a r e  moderate ly  d ee p  b e in g  4 f ee t  or l e s s  to b edrock . Va l l eys 
have been formed by weathe r in g  of this s ha le ;  the refore , thes e  s oi l s  
a r e  a s s oc iated w ith  gradu a l s lopes  and l ower  loc a l  re l ief . The surface  
hor izons a r e  loam to  s i l ty c la y  l oam and s i l ty c la y  to  c la y  B horiz ons . 
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P ed ons  a re s tr ongly  a c id thr oughout . C ommon ly a s s ocia t ed Litz  s oi ls 
a re s ha l l ow ( 2  f eet  or les s )  to  the a c id s ha le bedroc k .  
S amp led area s  in this s tudy had B hor izon s  of c la y  textura l 
c l a s s es . S oils  in two s t ands had gray  mot t les  and concret ions in the 
B ind icat ing impeded d r a inage and poor a er a t ion .  Although m apped a s  
S e quoia they proba b ly were members  o f  e ither c ommon ly a s s oc iated Lead­
va l e  or C onas auga s eries . 
S oi l s  of the B l and s eries  d eve l oped f r om res iduum on s teeper  
and  more  d is s ected topography than  S equoia  s oi l s . Typica l pedons  had 
a s i lt  l oam surface  hor izon with  a s i l ty c lay  to c lay  B hor iz on and 
a c id throughout . In this s tudy , bed r oc k  wa s  a t  2 f ee t ; this is a c om­
m on d epth of B l and s oi l s , a more s ha l l ow s oi l  than S e quoia . The f in e­
t extured s ilty c lay  to c lay subs oi l  and s ha l low prof i l e  l owered the 
w a t e r  hold ing capacity of the B l and s eries . Gray mot t l e s  and concre­
t ions were  not  obs erved thus int erna l dra in a ge d id not appe a r  great ly  
impa ir ed by the high c la y  percent a ge . Leadva le , Mus e and/or B a rbour­
vi l le s er ie s  occupy l ower s l opes  as a s s oc ia t ed s oils . 
U lt is o ls : Rhodudu lts  f rom c a l c a reous s ands tone . The on ly recog­
nized repr e s entative in this s tud y wa s  the Te l l ic o  s er ies . The s e  w e l l ­
d r a ined , d e e p , res idua l  s oi l s  d eve l oped from s ands tones  o f  the Hols t on 
f ormat ion (Chapman Rid ge s ands tones ) that r e s is t weathe r ing ; h ence they 
w e re a s s oc ia ted with prominent , d i s s ected  land s c a pe features  w ith re l ief  
va ry ing f r om 1 60-340 feet  and s t ee p  s lopes . They are  med ium t o  s tron g ly 
a c id w ith m od er a te amount of inherent f e rt i l ity due to the nature  of the 
p a r ent r oc k .  
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S u rface  horizons a re loam tex tured and h ave c l a y  l oam B horizons . 
The coa r s e  tex ture  r educes the w� ter  hold ing c a p a c ity by  a l l owing rapid 
perc o l a t i on through the s o lum . W e a k  sur f a c e  s tructure makes s o ils  of 
this s er ie s  sub ject  to eros ion but on f ore s ted l and t his is r educed , 
and s o i l s  tend t o  be deep  with we l l-deve l oped pedons . Sha l low s o i l s  
( 1 8 inches o r  l e s s ) a s s oc iated w it h  Te l l ic o  a re  m embers  o f  the S te e kee  
s er ie s . A lcoa and Neubert occupy the  l ower  s lopes , b enches a nd bot toms . 
A lf is o ls : H� p lud a lfs from l im es t on e . Ta lbott s oi l s  of this 
gr oup a r e  s ha l l ow to the parent l imes tone and a r e  r e l a t ive ly  higher 
bas e s a tu r a t ion . The s t and a s s oc ia t ed w ith  Ta lbott in this s tudy wa s 
loca ted on a s te e p  s lope with preva l ent outcrops  of C hickamauga or 
Lenoir l imeston e . The soi l  between the rocks wa s 2 f e et  or l e s s in 
d epth . The surf a c e  hor izon wa s a s i l t  l oam w ith  a s i lty c la y  s ubs oi l . 
M od a l  pedons  on s im i l a r  topography a r e  d e s c ribed a s  s i lty c l ay  loam 
surf ace  hor izon s  w ith s i l ty c la y  or c l a y  B horizons . The c l ayey sub­
s oi l  and s ha l low nature of the s oi l  ind ica t e  low wa ter  hold ing capac ity . 
S o i l s  of the C o lbert  s er ies a re  d e r ived f r om s im i l a r  p arent materia l 
�nd � re c ommon l y  a s s oc ia ted with Ta l bot t ; they a r e  more sha l l ow to  b ed ­
r oc k .  
Inceptis o l s : Dystrochr epts  f rom s a nd s t one  and s ha le .  Lehew s o ils  
a r e  d eve l op ed in res iduum from n onc l a c a r e ou s  int e rbedded s and s t ones and 
s ha le s  ( Rome f orma t ion) . They  occur on the prominent , narrow ,  ra ther 
cont inuous r idges  w ith s teep s l opes and s tr ong  l oc a l  r e l ief  ( 240- 342 
f e e t ) . Thes e  s o i l s  a r e  genera l ly s ha l low t o  r oc k . L ehew s o i l s  a re  low 
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in natur a l  f ert i l ity  and s trong ly  to  extreme ly  a c id thr oughout . S ur-
face hori z ons a re of l oam tex ture  B horizon s  of loam to  s i lt  loam tex-
tur e . Due to the c oa r s e-texture , weak  s tructu r e , and high s t one 
content throughout the s olum , inf i ltrat ion and perco l a t ion are r apid . 
The s o i l s  have a l ow wa ter-hold ing  capac ity . 
Ram s ey ( f ormer ly  Mus kingum) s oi l s  a r e  d eve loped from s im i l a r  
pa rent materia l a s  Lehew s o i l s  and a re  in c lo s e  a s s oc i a t ion w ith  them ; 
in f ac t , the a s s oc iat ion may re sult  in rec ognit ion of a Lehew-Rams ey  
comp l ex w ith  the two s eries  cons idered a s  one unit . They d iffer  chie f ly 
in color  and d epth ; Rams ey s oi l s  a re l igher in co lor due t o  d ifferences 
in color of  p arent  ma teria l and are g ene r a l l y  more s ha l l ow than Lehew . 
Loca l c oLluvium on the s e s lopes a re typ ica l ly J e f fer s on ,  A l len ,  
--
or Hayter s oi l s ·. 
Inceptis o ls : Eut rochrepts  from c a lc a reous  s ha le .  S o i l s  of the 
Dandr idge  s eries  a r e  res idua l s oi l s  d eve l oped from ca l c a reous s ha l e  on 
high ly d is s ected  l and s cape in the e a s tern port ion of the s tud y a re a . 
The s e  d is s ected a r e a s  a re known a s  "s l ate  kn obs " or "sha l e  knobs " and 
a r e  under l a in by A thens , O ttos e e  or S evier s ha le s ; l oc a l  r e l ie f  is 200-
2 60 feet a nd s l opes  a r e  s teep . They  may a l s o  occur on und u la t ing  
topography whe r e  the  p arent rock is pres ent . The s e  s o i l s  a r e  s ha l l ow 
to  bedr ock on the knobs . S urf a c e  horizons a r e  gener a l ly s i lt l oam w it h  
immature ly  d eve l oped B hor izons  o f  s i lty c lay  l oam . The s e  s oi l s  have a 
low water  ho ld ing  c a p a c ity becau s e  they a r e  s ha l l ow in d epth ; ava i l ab le  
w a t e r  in the s olum is r educed fu rther by  pre s ence  of sha l e  f r a gments . 
4 1  
S teep s lopes  o f  the s e  s oil s  a r e  g enera l ly on ly  s l ight ly  a c id b ecau s e  
o f  the ca lcareous  n a tu r e  of  the b ed r ock and the s ha l lown e s s  of  the 
s olum a bove r oc k . 
On undu l a t ing  t op ogra phy , the s e  s o i l s  are  d e eper  than thos e on 
s teep  s lopes bu t water  hold ing capac ity is  reduced by s ha le f r a gment s 
pres ent thr oughout and f ine-textured subsurface  hor izons . White sbu r g  
s oil s  occupy the sma l l  d r a inage  s ys t ems and f oot s l opes a nd a r e  the 
d ominant c o l luvia l s er ie s  a s s oc ia t ed w ith Dand r id ge and this parent 
materia l .  
l nc eptis o l s : Hap laquepts f r om a l luvium . S oi l s  of this  great  
group d eve l op from r e c ent  s tream a l luvium m ix ed w ith c o l luvium from up­
s lope a r e a s . Thes e s oi ls are located a long s tream banks and the a s s oc i­
a ted f l ood p l a in .  Awa y  from the f lood p l a in ,  co l luvium may  b e  a d om in­
ant parent mat e r ia l .  Obvious ly , a re a s  are char acter iz ed by l ow re l ie f  
and l it t le s lope . Tex ture throu ghout the s o lum m a y  be s i l t loam ; where 
e luvia tion and i l luviat ion have had t ime to occur in the s o lum , sub­
surface  hor izon s  t exture  may be s i lty  c l a y  loam . The s e  s o i l s  have a 
r e l ative l y  high natu r a l f ert i l ity f or soi l s  of this region .  The s i lty 
nature of the s e  s oi l s  ind icates  a high wa ter  ho ld ing c a pa c it y ; the 
amount of wa ter  in the s o lum is increas ed further by a high wa ter t ab l e . 
Thes e s oi l s  are  sub j ec t  to f lood ing and dra inage  is  s omewha t poor , thus 
r e su lting in poor s oi l  a erat ion inhibiting root penetrat ion and meta­
b o l ic a c t iv ity o f  the  root s ys tem . The better  d r a ined of thes e s oi l s  
a re now und er cu l t iva t ion ;  much o f  the a creage o f  this s o i l  ha s been 
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r emoved from production s ince the ma j or s tr e ams  of the reg ion have 
been impounded . 
The Lind s id e  and Me lvin s o i l  s e r ie s  a r e  on s ites  s amp l ed in this 
s tud y ; Linds id e  is better  d r a ined  than the Me lvin s eries . The we l l-
d r a ined Huntington s e r ies  a s s oc i a t ed with thes e s oi l s  is high l y  produc-
t ive and usua l l y  cu l t ivated intens ive l y .  
Ent is o l s : H a p l aquents f rom a l luvium . S oi l s  d er ived f r om the 
mos t r e c ent a l luvium a r e  Ent is ol s ; i . e . , s o i l s  w ithout hor izon d if-
f erent iation .  The s e  s oi l s  a re a l ong m a j or and  m in or s tr e am tr ibut a r ie s . 
The Me lvin s er ies  i s  charact e r is t ic a l ly poor ly  d r a ined , and c ommon ly  
f ound a s  narrow s tr ips  a l ong the  f l ood p l a in of sma l l  s tream or creeks 
which a r e  a reas a s s oc ia ted with  this  prob l em . Pedons a r e  s i lt l oam to  
s i lty c l a y  l oam throughout and on l y  m ode r a t e ly a c id d epend ing  upon the  
s ource  of a l luvium , which is  f r om d iff erent l imes tone ma t e r ia l s . Re-
l a t ed a l luvia l s eries  a re Brun o , d e r ived f r om s and stone , S ta s er , 
--�amb l en and
/or P rader ; the l a t t e r  thr e e  a r e  d e r ived from s and s t one , 
s late  and/or limes ton e . 
F l or a  
The f lora o f  the Grea t Va l le y  o f  Tennes s ee is  genera l ly known . 
O l s on et a l .  ( 1 9 6 6)  l is t  9 63 taxa  pres ent in Knox and Loud on C ounty 
a lone and 67 a re true tax a ; und oubted l y  ove r  1 500 tax a  a re  pres ent 
in the s tudy a re a . 
Ga t t inger ( 1 90 1 )  was  not p a r t icu la r ly impre s s ed with f loris t ic 
d ivers ity of the G reat  Va l l ey :  "The botan is t f inds but f ew r a re r  
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s pecies  to c ompen s a t e  for his exe r t ions . " A l though f lori stica l ly 
d ivers e ,  f ew endemic taxa have been r ecogn iz ed ; Whitf ord ( 1 9 66) re­
ports  a d ouble  f lowered Ra t ibida p innata  on a barren n e a r  O a k  Rid ge , 
Tenn es s ee .  Lipps and DeS e lm ( 1 9 69 )  l is t  Philade l phus f loridus , 
Cra t a egus vu lsa , E· t ris tis and Viburnum bracteaturn as taxa end em ic 
to s it es in the northwes t Ge orgia port ion of the phys iogra phic pr ovince .  
F loris t ic d ivers ity ind icates  that a w id e  r ang e of envir ornents ex ist  
permitting  e stabl ishment  of representative  popu l a t ion s  in area s  com­
p a t ib l e  w ith the ir l imits of to l e ranc e . The pauc ity of endemism sug­
ges ts  tha t ( l ) intens ive col lect ions  have not been made , ( 2 )  habitat s  
d o  n ot ex ist  with  barr iers conduc ive to  s peciat ion , and/or ( 3) in t er­
breed ing  gene poo ls , pres ent or p as t , have not been s egrega ted geo­
graphica l ly , loc a l ly or biologic a l ly permitting  intrins ic barr iers , 
� -� · ,  phys iologic a l , morphologic or cytog enic , to d eve l op . 
S hanks ( 1 9 5 8) d e l ine ates  this a re a  a s  the Appa lac hian Va l ley 
f lo r is t ic region . Character is t ic taxa  a r e  not d ocumen ted but r epre­
s entat ives from other regions , � -� · ,  Ma gno l ia macrophy l l a and Rhod o­
d end ron ca l endu l aceum from the App a l a chian (Cumber l and) P l a t eau , and 
P inus r igid a f rom the B lue Ridge pr ovince  may  be  c ons id ered d is junct 
occurren c es in l oca l habita ts of this topographica l ly and ed a phica l ly 
d ivers e a re a . 
Apparent l y , c l imatic , ed a ph ic , and topographic extremes d o  not 
ex is t tha t l im it d is t ribut ion of many taxa in this are a . 
S ou thern e l ements  extend the ir range northwa rd via t he Coas ta l 
P l a in .  However , inter ior dis t r ibut ions of P inus t a ed a , Que rcus 
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michaux i i  and Quer cus n igra reach the ir n orthe rn limits he re ; the oa k 
taxa d o  extend f a r ther n orth but on l y  a long t he M is s is s ippi and wes tern 
portion of the Tennes s ee River dra inage  s ys t em s  (Fowe l ls , 1 9 65 ) . 
Northern e lements a re  repres ented in a r e a s  whe re e l eva t ion has  a 
gr e a ter  e f f e ct , viz . the Appa l achian P la t eau  to the west  and the Una ka 
Mounta ins  to the e a s t . P inus s t robus rea ches its s outhern l imit a t  
l ower  e l evat ions in the Great  Va l ley . The s outhern l imits o f  s evera l  
bottom land tax a  northwa rd a r e  in Tennes s ee and the Gre a t  Va l l ey . With 
the except ion of d is junct popu lations  s outhwa rd , Acer  s a ccha rum reaches 
its s outhe rn l im it on a l ine  acros s  midd l e  and e a s t  Tenn es s ee and is 
cons id ered a d is junct  representa t ive  in the Gr e a t  Va l l ey  and with the 
except ion of min or popu lat ions  s outhwa rd . This s t a tement a ls o  a pp l ies  
to  Carya  l a c inios a .  S ign ific ant popu l a t ions of U lmus thomas i i s outh 
of the O hio  River are c onfined to midd le  Tennes s e e  and the Great  Va l ley 
in e a s tern Tenne s s ee .  Quercus pa lus tr is and �· bico lor reach their 
s outhern l im it s  her e  with d is junct r epre s entat ives . S im i l a r  b ottoml and 
s ite s  s ampl ed in this s tudy d id not c onta in t he s e  tax a . A mesophyte com­
mon in northern fores ts , Aescu lus g l abra , does  not occur e a s t  of the 
App a l achian P l a teau except a s  l oca l p opu l a t ions in the Grea t Va l l ey 
( Litt l e , 1 9 70) . 
Vegetat ion 
Braun ( 1 95 0 )  p l a c es the Great  Va l l ey  in the Oa k-Che s tnut Fore s t  
Region o f  the D e c iduous  Fores t Forma t ion o f  e a s tern Nor th Ame r ica . S he 
maps the f ormer ' s ex tent to inc l ud e the B lue  Rid ge  and Rid g e  and Va l l ey  
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phys iographic  provinces  and minor portions of other pr ovinces . 
S hantz and Z on ( 1 924) c la s s if ied the Gre a t  Va l ley  a s  a part  of  
the Ches tnut-C he s tnut Oa k-Y e l l ow Pop l ar  Fores ts , a subd ivis ion of  oak  
forests  of North Amer ica ; Weaver and C l em ents ( 1 938 )  c ons ide r ed this 
a r ea a portion of  the ir Oa k-Che s tnut As s oc iat ion of the Deciduous F ores t 
Forma tion . The remova l of  Cas tanea  d ent a t a  by b l ight dur ing this century 
renders  thes e c l a s s ificat ions  obs olete  exc ept f or his torica l  c ons id e r a­
t ion . More recent l y , Kuchler  ( 19 64)  cons iders  the a r e a  a p art  of the 
Appa l achian O a k  Fore s ts . 
The s e  a re r e c ogn ized a s  genera l ,  d e s c r iptive and broad c la s s if i­
c a t ions  t o  cha ra c ter iz e  predom in a t ing  l if e  forms over l a rge  a r e a s . B raun 
( 1 9 50 )  recogn iz es subd ivis ions  of the Oa k-Ches tnut e s pe c ia l l y  w ith re­
s pect  to the G re a t  Va l le y . Dominance of Quer cus  a lb a  in f or e s t  c ommun i­
ties  is c ons id ered  a un ifying cha r a c t eris t ic wher e  t he Ha rrisburg  pene­
p l a in is expre s s ed . D at a  d ocument ing the verac ity of 2· a lb a  dominance  
and a s s oc ia ted c od ominants was , prior to 1 9 66 , insuffic ient . B raun ' s 
conc lus ions a re apparent ly bas ed on one s t and in the S henandoah  Va l l ey 
and obs erva tion , dur ing trave l .  
Vegetat ion s tud ies in the Grea t  Va l l ey  of  Tenne s s ee a re few . 
Ear ly obs ervat ion s  concerning vegetation a re who l ly d e s criptive . From 
papers  ( di arie s )  inc luded in Wi l l iams ( 1 92 8 ) , W a l ke r  in 1 7 50 s tates  
brief ly ; ' '  . . .  many  sma l l  mounta ins  a nd a Buf f a l o  Road b e tween them 
and the Rid g e . The growth is p in e  on top . "  
I n  1 7 84 ,  Lip s c omb obs e rved : 
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c a in a long the creek  s ome d i s tance where  the l and was  
exc e ed ingly r ic h , the Buckeye f our feet  t hrough--and pop l a rs 
n ine  feet  through , and c a in grew on the mounta in s id e  very 
thic k .  
I n  1 7 61 a Lt . Timbe r l a ke noted : 
. . n o  s c a r c ity of t imber for  every u s e --there a re  oa ks 
of s ever a l  s orts , b irch , a s h ,  p in e , and a number of other 
trees ( s ee Wil l iams , 1 9 2 7 ) . 
Michaux ( 1 805)  in his t r ave l s  de s c ribed Ea s t  Tenn es s ee thus ly : 
. the r em a inder of this  tract  (E a s t  Tennes s ee )  , which 
is a lmos t everywhere  inters e c ted by hi l ls , is of an ind iffe rent 
qua l ity , and produc e s  on l y  the white , red , querc itron , chinquap in 
and rocky oaks ,&c . interm ix ed with p ines ; . . .  none  of the s e  
s pecies , w ith the exc eption of  Que rcus  macrocarpa , the ove r cup 
white oak , ever grow in the mos t fert i l e  d i s t r ict s . 
Ki l l ebrew and S a f ford ( 1 8 74)  noted large  tracts of ches tnut on 
r id ges  of Eas t Tennes s ee .  S pe c ia l m ent ion was made of white o a k  w hich 
. . .  a t t a ins  an  enormous s iz e  . . .  the be st  being  on the 
r idges  in the wes t ern part  of  that d ivis ion (East  T enn e s s e e )  
. . .  b lack  wa lnut f lour is he s  on the n orth s id es o f  r idges  and 
in the va l leys . 
D e s c r ipt ions  were  made by county ; the f o l l owing pert a ins  to  B lount 
County : 
The county  everywhere  is w e l l  supp l ied w ith t imber ,  though 
not a lways  of  the b e s t  qua l ity , for f en c in g .  On the up l and , 
the b l ack  o a k  pred omina tes , whi l e  hickory , post  oak , white 
oak and ye l l ow p in e  are a bundant , the l atter  of a superior  
qua l ity for bui ld in g  purpos e s . A l ong the  s t re ams may  b e  f ound 
wa lnut , b l a c k  cherry , a s h  and p op la r ; on the r idges  the c he s tnut , 
and a long the mounta ins  the whit e , y e l l ow and s pruce p in e , locus t ,  
a l l  the var ieties  o f  oa k ,  p op l a rs of enormous s iz e , and f or e s t s  
o f  ches tnut . 
D i s cus s ion of l imes tone  va l l eys  r e c ognized the potentia l f or f ores t d e-
ve l opment : 
. how r ich the s e  va l ley  and cove lands have been , may  
b e  ima gined f r om the enormous s iz e  of  many of  the trees . 
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Exp loita tion of this  natu r a l  res ource  d r a s t ica l ly c hanged the  
nature  of the f or es ts . Ha l l  ( 1 9 10 )  s t a ted tha t  t imbe r of  this  reg ion 
wa s broken in d i s t r ibut ion and c onfin ed to  cres ts and s teeper s lopes . 
He r ec ognized two ma j or types . Rid g e  types  ( rid ge  tops and upper 
s outh s lopes)  were compr ised of ches tnut oa k (Quercus p r inus ) , che s t-
nut , with b l a c k  oak  (Quercus ve lut in a )  and S panish  oak (prob a b ly 
Quer cus fa lcata )  w ith hickory and p in e . S l ope types (north s l opes  and 
s he ltered s outh exposures ) were cha r a c teriz ed by  red oak ( Quercus rubra7) , 
white oak  ( Quercus a lba )  with c he s tnut , map l e , butternut ( Jug l ans 
c inera) and wa lnut (Jug l a s  n igra ) .  
La ter , f our forest  types  were r ecognized by  TVA and empha s iz ed 
the importance of p ine  taxa  in the region ( T .  V .  A . , 1 941) . A Y e l l ow­
P ine-Ha rdwood f ores t type wa s recogn ized as the mos t w id es pread ; this 
fores t type wa s d e f ined by p ine  taxa c omp r is in g  2 5-75  percent  of  a 
s t and . An Up l and Ha rdwood type cha racteriz ed by oak  and h ic kory taxa  
occupied "mounta in ous or  hi l ly moist  s ites " with an O a k-C hes tnut , 
B la c k j a c k  Oa k-Ha rdwood s , or Ye l l ow P ine  type occupy ing  the d r ier  s i tes . 
More recent TVA f ores t inventory s ta t i s t i c s  e s t imate  that o a k  and 
hickory t ax a  c omp r i s e  33-38 percent and c on ifer  taxa , viz . , P inus 
e ch inata  and P .  virgin iana c omp r i s e  2 4-44 pe rcent of the trees  in the 
counties  of the s tudy area ; s tands of a l l  a g e s  a re repres ented in the s e 
s ta t is t ics (T . V .  A . , l 95 6a , l 95 6b , 1 9 60 , 1 9 64 ,  1 9 65 , 1 9 7 1) . 
More recent ly , there have b e en s tud ies  d ocument ing vege t a t ion a l  
cha racteris tic s  o f  the r egion . I n  Hawkins C ounty , nor th of  the s tudy 
a r e a , Wolfe  ( 1 95 6) recogn iz ed s e gr e gat ion of p lant c ommunit ies by 
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topogra phic cha racteris t ics . O a k-hic kory ( f ormer ly oak-ches tnut) 
occup ied s lope s  w ith s tands of P inus echin a t a  or p ine m ixed with hard­
woods on d r ie r  up l ands and r idges ; a mixture  of  mes ophytic  wood y taxa 
occupied the c oves . 
I n  northwes t Geor gia , Lipps ( 1 9 6 6 )  d e s c r ibed the vegetat ion of 
Mars ha l l  Fores t ,  an area  near  the s outhe rnmos t end of  the Rid ge and 
Va l ley  P rovince . Three ma j or fores t communit ies were  r ecogn iz ed . The 
P ine-O a k  community occupying the l a rges t a r e a  wa s  cons id ered a s tab le  
commun ity of the Oa k-P ine fores t region d e s c r ibed by B raun ( 1 950 ) ; 
per iod ic ice s t orms opening the c anopy were  c ons id e red a ma jor f actor 
in p in e  pers is t enc e . S ta tis t ica l ly s ign ificant  corre l a t ions indicated  
s l ope ang le  and s lope pos it ion were  r e l a t ed to  var iat ion in  vegetat ion 
and s oil-s ite c ha ra cter is t ics ; the s e  va r i a b l e s  chie f l y  oper a t e  a s  in­
d irect  caus es m od ifying  the phy s ica l envir onment . 
Smith ( 1 9 68) s tud ied succes s iona l c ommun ities  in the Great Va l l ey 
of Tennes s e e .  S ucces s ion wa s s im i l a r  t o  resu lt s  obta ined e ls ewhere 
(O os t ing , 1 942 ; Quarterman , 1 95 7 )  w it h  the exc e pt ion of c ommun ities 
d omina ted by vines , viz . , Lonicera  j a pon ic a , rec ogniz ed in 9-20 year  
s ta ges . The n a ture of succes s ion beyond 70  y e a r s  was  n ot determined . 
Oxend in e  ( 1 9 7 1 )  s tud ied s hrub , vine and herb s tr a t a  in s e l ected 
s t ands which p r e s umably  repres ented mois tu r e  and/or a e r a t ion grad ients 
ranging  from x e r ic to  hyd ric s ite s ; fores ts a s s oc iated  w ith this s tudy 
c ompris ed the ma j or ity of s amp l in g  a r e a s . O f  the 2 2 2  t ax a  iden tif ied , 
n one  were  recogn iz ed a s  end emics and 69  p e r c ent were  w id es pread  over 
the ea s tern ·United S ta t es . Und ers tory c ommunities  w e r e  not d e l ineated . 
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Up l and unders tories  were f l or i stic a l ly r e l a t ed to each other but not 
c l os e ly re l ated to hyd r ic ,  swamp f ores t s ites . S l ope a s pect  was pre­
sumably  the chief environment a l  f a ctor c ont r o l l ing  tax on omic d ivers ity 
in the s tudy . The mos t xeric s ites ( s an d s t one r id ges ) where  cha rac­
ter ized by s hrub-herb s t rata  whereas  vine-herb s tr a t a  d omin a t ed the 
hyd r ic ( swamp fores t) s ites ; sub-xeric  to  mes ic s ites were c ha r acter­
ized by s hrub-vine-herb s trata . 
I n  areas  where l imes tone r ock  occur s , chemica l wea the r ing  may 
res u l t  in r ockland area s  or , a reas  s ha l l ow to  the bed rock ( s ee 
Lithol ogy , p .  3 1) . A lthough not l a rge in a r e a , they a r e  w id e ly d is -
tr ibuted and have l ong been recogn ized (S a f f o rd , 1 8 69 ) . B e caus e  o f  the 
s ha l low s o i ls and/or bare  roc k , the s e  a rea s  a re ind icat ive of environ­
menta l extremes , i . e . , d ry , hot mic r oc l imate  cond it ion s , t ha t  are absent 
e ls ewhe r e  in this region .  The a s s oc iated s o i l s  have highe r pH due t o  
the l imes tone parent materia l which wou ld furn ish exc han ge a b le c a l c ium .  
Therefore , taxa tha t  e s tablish  and survive in thes e a r e a s  mus t  not on ly 
be adapted to xer ic environments but tolera t e  r e l a t ive ly h igh leve ls  of 
c a l c ium e i ther by u ti l iz ing it in met abo l ism or by s e lective a bs orpt ion .  
The s e  a re a s  a r e  genera l ly termed " g l a d es " ; they are d if f erenti­
a t ed from "barr ens , "  a s econd type of natura l fores t open ing , on t he 
ba s is of  perenn ia l g ra s s  dominants  pres ent in t he l a t te r . 
I n  this a r e a , g l ad e  vegeta t ion is cha r a c t e r iz ed by herb , moss , 
and l ichen cover on bare  areas  with occ a s iona l Juniperus virginiana ; 
a s  s oi l s  d epth increas es Jun iperus d ecrea s es a nd d e c iduous tree  taxa 
become important where s oi l  depth is  the greates t (F inn , 1 9 68 ) . 
so 
A lthough there are taxa r es t r ic ted to the s e  s ites  bec ause  of e ither the 
phy s ic a l environment or high c a l c ium r e qu irement or both , end em ism is 
not apparent here  as  in Midd l e  Tenn es s ee (Quarterman , 1 950 ) . Finn 
( 1 9 68 )  reported d om inance of Jun ipe rus  vir gin iana ( I .  V .  1 60 ;  t ota l 
I .  V .  200 )  in a reas  a r ound b a re rock with  a n  average  s o i l  depth  of 1 5 . 8 
em . , whereas  oak  f ores t domin a t ed where s oi l  d epth avera ged 3 3  em . I n  
the o a k  f ores t , oak importance va lue  t ota l ed approx imate ly  8 7 , inc lud ing 
Que rcus s t e l l ata , � - muhlenbergi i ,  � - s huma rd i i  as ma j or c onst ituents ; 
� - s te l l a t a  is genera l ly cons ide r ed a x erophy te  and � - muh l enbergii  
and �·  s humard ii a re mos t a bundant on  c a l c a re ous bedrock ( G le a s on and 
Cronqu is t , 1 9 6 3 ; S hanks and S ha r p , 1 950 ) . This  a re a  had 243  p l ant taxa  
inc lud ing  2 1 5 vascular  p l ant taxa . Taxa t ot a l ing 1 9 . 8  percent were 
common to the c ed a r  g l ade  of  M idd l e  Tenne s s e e  (Qua rterman , 1 949) . 
D eS e lm et  a l .  ( 1 9 69) d e s c r ibed  b a r r ens  loca ted in the Great 
Va l l ey  on Chickamauga l imes tone . A lthough d om inants d iffer  between 
barren a nd g l ade  vegetat ion , a f l or is t ic s im i l a r ity of 30 percent l inks 
the s e  two vegetation t ypes f loris t ic a l ly .  
Whether or not these  l a t t e r  two a r e a s  a re p erman ent c ommun it ies 
in the G re a t  Va l l ey or e l s ewhe r e  is  not known . Ed aphic cond it ions 
sugges t res tric ted d eve l opment of d e c iduous f ores t communit ies but 
l a c k  of end emics in both area s  d oe s  n ot sugg e s t  geo logic  p ermanence .  
� H is t ory 
The fo l l ow ing  br ief a c c oun t of e a r l y  prehis toric a l  cultures of 
man in Tenne s s e e  is  adapted from Tribes Tha t  S lumber  (Lewis and 
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Kneberg , 1 9 5 8) . The intent of this d is cus s ion is t o  s how the l ong 
his t ory  of man in this region . The impa c t  of  the s e  p e op le s  upon the 
natura l vegetat ion was probab ly limited to f lo od p l a in s , s ome of the 
t e rraces , and is l and s in the va r ious r ivers where  they built t owns and 
vil lages . Up l and vegetat ion wa s a s ource  of game , ed ib l e  roots and 
f ruits and med ic ina l herbs a nd is  be l ieved mod ified to a m inor ex tent 
unt i l  the coming  of the whit e man . 
Arche o logica l evidence ind ica t ed tha t man r e ac hed the Tennes s ee 
reg ion long bef ore the end of P le is t oc ene  (W is cons in t ime) ; the s e  f ir s t  
" inhabitants " w e r e  nomad ic hunt ing b and s id entif ied with Pa l e o l it hic 
(P a le o-Indian) cu lture . The f ir s t  permanent s e t t l ers b e l onged to 
As iatic Mes o l it hic (Archa ic) cu l tures  that a r r ived in Tenn es s ee a t  
l e a s t  8000 years  a go ;  they apparent ly l ived in c a ves  a nd/or c onstructed 
huts on r iver banks . A ca rbon d ate  in Rus s e l l  C ounty , Virg in ia , a s s oc i­
a t ed w ith A rcha ic cu lture of 7 840 ! 40 B .  C .  is known ( pers ona l c ommun i­
cat ion of T .  Guthre to H .  R. DeS e lm , O ctober , 1 9 7 0) . A l though t he s e  
peop le  a r e  recogniz ed in record ed his t ory , they w e re g radua l ly sup­
p l anted by Neol ithic cu ltures a l s o  of A s iatic  origin . I n  the Tennes s ee 
re gion , the s e  p e op le , the Wood land I nd ians , l ived in sma l l  vi l l ages . 
The ir appearance  a s  a d i s t inct cu lture  in the s outhe a s t e rn Un it ed S t a t e s  
is  s et a t  � - 4000 y e a r s  ago . P ottery and s t one a s s oc ia ted with home 
s it es ind icate  tha t they had a know ledge  of  the surround ing country and 
its  res ources a nd had c ontacts  with other vi l l ages  in the s outhe as t .  
The s e  contacts  and the concurrent  migr a t ion of peoples  f r om 
La t in Ame r ica  l ed to an era  cha r a ct e r ized by c u l t ivat ion o f  grain 
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( chie f ly corn) , r e f ined weaponry , us e of  c opper and c onstruct ion of 
bur ia l mounds . The prac t ice of build ing  e a rthen bur ia l  m ounds by Ten­
nes s ee Ind ians w a s  probab ly  borrowed from I nd ians in t he Ohio Va l le y  
( "Hop ew e l l ian " cu l ture) . 
This e r a  of bu i ld ing e arthen mound s probab l y  ended 1000 years  
before  C o lumbus when another La t in Amer ican in f luen c e  s pread  int o  the 
s outhe a s t and Tenne s s ee ; becau s e  of its a ppa rent concen t r a t ion in the 
Mis s is s ippi  Va l l e y , this cul ture is ca l l ed "Mis s is s ipp ian" and is 
id ent i f ied by the cons truct ion of l a rge  t emp l e  mounds . This cu l ture 
prob a b l y  a ppe a r ed in Tennes s ee between 500 and 1400 A .  D .  a nd s pread 
a cros s  the r eg ion f rom we st  to  e as t .  I n  the Great  V a l ley , m ed ium-s ized 
t owns w e r e  es t a b l is hed a long the Tennes s ee River and its m a j or tr ibu­
t a r ies , the C l inc h , P owe l l , F rench B road and Lit t l e  Tenne s s ee Rivers . 
Intens ive a gr icul ture , inc lud ing the produc t ion of  c orn , b e ans , pump­
kins and s qu a s h  b ecame neces s a ry as l arge  popu l at ion s , repres ent ed by 
numerous  t owns , became a s s ociated w it h  t emp le  mound cu l tu re . Their  
chief  s ource  of meat  was  fish  and game ; d ogs were  the  on ly  d ome s ticated 
anim a l kn own t o  the ir cu l ture . Remnants of  this cu l ture  ex isted a t  the 
t ime  of D e S o to ' s exped it ion and many of its  peop l e  c an be  ident if ied 
with known tr ibes , p articu l a r ly thos e of the C reek  C onf ed e racy  which 
d eve lop ed c a . 1000 - 1 300 A .  D .  and survived unt i l  the B a t t l e  of Horse­
s hoe  B end in 18 14 .  C ompe t ing with the  tribes  of the Creek  C onfederacy 
wa s the l a r ges t s ing le tr ibe in the s outhe a s t  and the l a rgest  of a l l  
t r ib e s  north  of Mexico , the C he rokee I nd ians ; the s e  p e op l e  we r e  d ominat­
ing t he G re a t  Va l le y  region a t  the beginn ing of  record ed his t ory  in this 
country . 
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When the white man c ro s s ed the mountains ( the f ir s t  w a s  probab ly  
De S oto in  1 540 ) , he f ound we l l-es tab l is hed towns and  vi l lages  of the 
Cherokee Ind ians . Ea r ly trave lers  in the Cherokee c ount ry have 9 e­
s cr ibed this cu ltu r e  (Wi l l iams , 1 92 7 , 1 92 8 ) . Members  of the Cheroke e  
Nat ion may  have s ett led in the Grea t Va l ley  a s  ea r ly a s  the 14th or  
15th  c entury or  b efore and were  f irm ly  es tab lished by  1 65 0 . The c en tr a l  
part of the ir p opu lat ion was loca ted in v i l l a ges a long the Lit t l e  Ten­
nes s ee R iver  in pres ent-day  Monroe C ounty . The s e  s ett l ement s were  known 
as Overhi l l  t owns ; this d is t in gu ished them from the res t of the n a t ion 
living acros s  the mounta ins  in pre s ent-day  North Ca r o l ina and in 
n orthern Georgia . Written a c c ounts by e a r ly surveyors  and mis s ion a r ie s  
( cf .  reports by Hawkins  and by S te iner and D e  S chwe in itz  in Wil l iams , 
1 9 28 )  of the Cherokee c ountry noted extens ive p l a in s  a r ound the vi l la ges  
which were  cu l t ivated or o ld f ie ld s  c le a r ed by the  Cherokees . 
Hamer ( 1 933 )  a s s erts  tha t the Che rokee popu lat ion wa s n ot great ; 
in 1 7 35 there were  a pprox imat e ly 64 towns in the Overh i l l  s et t l ement s 
and 6000 wa r r iors . Obvious ly  the Cher okees had mod ified t he n a tura l 
ve getat ion by c l ea r ing f or vi l l a ges  and cu l t iva tion of c rops but this 
was probab l y  l im it ed to  the va l ley f loor and s ite s  a l ong r ivers . 
The f ir s t white s et t l ement wa s Fort Loud on in M onroe  C ounty  
a long  the Lit t l e  Tennes s ee . It  was  a Brit is h  ga rris on bu i l t  in  1 7 5 6  
and manned unt i l  1 7 60 when the Brit is h surrendered the fort  t o  the 
Che rokee during  the French and I nd ian War . 
Fo l lowing the Ame r ican Revo lut ionary  War , t he whit e man ' s 
encroa chment on t he Che rokee ' s l and and cu l ture  inc r e a s ed . The c i ty 
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of Knoxvi l le ( es ta b l is hed 1 7 9 1 )  b ec ame the sea t of government for the 
S outhwes t  Territory of the United S ta t e s  unt i l  Tenn es s ee became a 
s ta t e  in 1 7 9 6 .  
The Cherokee c ed ed l and s by  the Treaty  of the Ho l s t on in 1 7 9 1  
and the Treaty of Te l l ic o  in 1 7 9 8 . B y  1 80 6 ,  Cherokee lands  had been 
r educed to areas  in Midd l e  Tenn e s s ee and in pres ent day  Monroe and por-
t ions of Roane , Loudon and B l ount c ount ie s ; by  1 8 1 9  this had been re-
duced to the s outhe a s t  corner in Tennes s ee as  treaties  were ign ored and 
hunt ing gr ounds and towns were t a ken f r om them . In 1 838 , the Che roke e , 
with the exception of a f ew " renegad es " were  removed from l ands ea s t  
of the M is s is s ippi (Harne r , 1 9 3.3) . 
As s ett lers  c le a red l and , formed towns and d eve loped indu s t ry , 
� -� · , iron-ore furnaces , r a i l r oads , a nd tanneries , va s t  tracts  of 
virgin t imber were r emoved . Rothroc k ( 1 94 6 )  e s t imates  tha t  iron-ore 
furnaces with a d a i ly output of  12 tons  of iron required 500 acres  of  
t imber per  year  for fue l .  Further , it  wa s a common practice  to us e the 
fores ts for pas ture , e spec ia l ly the r idges ; for examp l e , Knox county 
wa s open range unti l  the 1 890 ' s ( Rothroc k , 1 946) and mas t produced by 
the f ores t wa s u s ed to  f a t t en c a t t le and hogs . This pract ice grea t ly 
reduced potentia l and surviva l of the fores ts . 
Nea r ly one hundred y e a r s  a go ,  K i l l ebrew and S a fford ( 1 874)  n oted 
with d ismay and d is gus t the mana gement of the s e  for e s ts : 
. though the S ta t e  of  Tennes s e e  has  a s  yet  an a bundant 
supply of timber , it i s  every year becom ing more appar ent tha t 
s ome l egis lat ion i s  d emanded for  it s pres ervat ion and r eproduc­
t ion . I n  the n e ighb orhood of our furnace s , espec ia l l y , the con­
s umpt ion of t imber i� enormous , and many of our f ines t iron f ie ld s  
w i l l  s o on be d epr ived of ha l f  their  va lue un l e s s  s ome legis­
l a t ive protect ion is  g iven t o  the  y oung t imber . . . .  O ld 
f ie ld s  a re lying  id l e  and unf enced in every portion o f  the 
S tate  tha t c ould  be rec l a imed by b eing p l anted in trees . They 
a r e  n ow uns ight ly and hid e ous  p ictures  in the land s cape , worth­
l e s s  to the owners and to the S t a t e . Were  thos e p l aces  broken 
up and s own with acorns or hickory nuts , or p l anted with l ocus t 
trees , the effect  wou ld , in every particu lar , b e  s a lutary . 
The wea lth of a s tate  d epends p r ima r i ly upon its  s o i l  and 
its t imber , and it is the s o l emn duty of the l awma kers to l ook 
b eyond the pres ent and to  enact s uch  l aws and to d ictate such 
a policy a s  w i l l , in the end , c onduc e to  the wea lth , greatnes s  
and g l ory of the S tate ; and  in no way  c an this b e  more  effec­
tua l ly d one than by  takin g  s teps  for  the rec l a ima t ion of the 
s oi l  and the pres erva t ion of the t imber . Had this  been done  
twenty years  a go , Tennes s ee wou ld not be  d otted a l l over with 
repu ls ive and ha ggard o ld f ie ld s , tha t c ons titutes  the  shame 
and ma rk  the s hiftles snes s of  her f a rmers . A new d eparture is 
ca l led f or in this particu l a r , and he who s ha l l  b e  ins trumenta l 
in res toring the lost  f e r t i l ity of tho s e  worn p l a ces  and ma king 
them things of beauty and prof it ,  m a y  w e l l  be numbered among 
the  benef actors of the S ta t e . 
C le a r ly , thes e  were  men f a r  ahead of the ir t ime ! 
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S ar gent ( 18 84 )  e s t imated t imber  l o s s  by f ire  a t  n ea r ly one m i l -
l ion a c r e s  in Tenne s s ee ; mos t f ires  w e r e  s et in c le a r ing  o f  l and for 
a gr icu lture  or to  improve gra z ing  and by  hunters and l oc omot ives .  
S a rgent r ec ognized tha t the practic e  of pa s turing and f a ttening ani-
ma l s  in the wood s wa s grea t l y  r educ ing poten t ia l .  This was  part  of 
the census report of 1 880 ; a t  t ha t  t ime  human popu l a t ion of the s ix 
count ies in t his s tudy wa s approx ima te ly  1 0 9 , 000 (S a f f ord , 1884) . 
I n  t his century , the n a tu r a l  fores t s  have b e en mod if ied further 
by  the virtu a l  remova l of Cas tanea  dentata  by b l i ght a nd remova l of 
potent ia l t imber s ites by impoundment of  ma j or t r ibut a r ie s  by TVA . 
Within the s tudy area , 44 , 800 a c res  have b e en inund a ted by TVA ( p er-
s ona l communicat ion of TVA pers onne l t o  H .  R .  D eS e lm , 1 97 1 ) . 
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Exp l oit a t ion of f ore s t s  cont inues  w ith proper management prac­
t ic e s  con f ined to l arge  hold ings owned by  f edera l and s ta t e  a genc ies 
a nd lumber c ompanie s . Howeve r , fore s t a cre age  exc lu s ive of f ed era l 
hold ings is  a ctua l l y  increa s ing . I n  the s ta t e , f or e s t  ac reage  has  in­
c re a s ed 3 . 8  percent dur ing t he per iod 1 9 5 8- 1 9 67 ( 1 1 . 7  vs . 12 . 2  m i l l ion 
a c r e s )  and compr i s e s  a lmos t 52 percent of the inventor ied l and . The 
c ounties  w ithin the s tudy area  s how a n e t  increa s e  of approx ima te ly  10 
percent in fores t acreage  over  the s ame  per iod ( Ta b l e  1 ) ; this tota l 
a c re a ge  is  45 perc ent of a l l  inventor ied l and (I nvent ory c omm ittee , 
1 9 7 1 ) . The d ecrea s e  in acr eage in B l ount , Knox , Loud on c ounties  re­
f l e cts  popu l a t ion increa s e  and/or l and brought into f orage  and crop 
p r oduct ion . The incre as e in the s t a t e  and the s tudy a r e a  is l a rge ly 
due to  refor es ta tion of abandoned l and and increas ed interest  in wa ter­
s hed  c ons e rva t ion practices . 
The human populat ion in the s tudy a r e a  ha s r is en rapid ly in this 
century ( Ta b l e  2 ) . This ref lects  the inc r e a s e  in the s ta t e  and nat ion 
a s  a who l e  and a ls o  r e f l ects the movement t owa rd urban l if e . Knoxvil l e , 
one of the l a rges t c it ies  in the s tate , is located in Knox County ; the 
c ounty is c la s s if ied as 69 percent urban (U .  s .  Bu reau of the C ensus , 
1 9 7 1 ) . As  human popu l a t ion increa s es , e con omic and techno logic a l  
growth con t inues w ith a doub l ing time o f  1 5-20  y e a rs ( f a s ter  than 
human popu lat ion growth) . This w i l l  p l a ce more pre s sure  on our f ores ts  
as  needs  for  paper , bui ld ing materia l s , r e s ident ia l and indus t r ia l  s ites  
inc r e a s e .  I n  add it ion , this growth produces  a s s oc ia t ed pol lutants 
known to be d e t r imenta l to  growth and surviva l of  s ome t r ee taxa ; 
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TABLE 1 .  Fores t  I nvent or ies o f  1 9 5 8  and 1 9 67 in Counties  of the S tudy 
Area . a 
Tota l Percent of 
Acres  Acres in Forests  Tota l Acreage  
County ( 1 9 67 ) b 1 9 5 8  1 9 6 7  ( 1 9 6 7 )  
B lount 2 80 , 400 1 1 7  ' 600 10 7 ' 800  38  
Knox 32 3 , 000 1 10 ' 600 10 6 , 200 33 
Loudon 1 5 3 , 700 54 , 800 52 , 900 34 
Roane 1 94 , 300 100 ' 100 1 2 3 , 2 00 63 
S evier 2 63 ' 600 12 3 , 000 12 8 , 200 49 
Monroe 2 82 , 300 1 12 , 000 1 5 1  ' 700 54 
Tota l 
Acreage  1 , 4 9 7  ' 300 6 1 8 , 100 6 70 , 000 45 
aA l l  a c r e a ge exc lus ive of federa l l ands and sma l l  wa ter  a r e a s  
a s  d e f ined by  I nventory Committee , 1 9 7 1 .  
bi nven t or ied rura l ,  and urban and bu i ld-up a c r e a ge a s  d e f in ed by 
I nventory C ommit t e e , 1 9 7 1 . 
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TABLE 2 .  Human P opu lat ion C hange in the Study Area in the Tw ent ieth 
C entury . 
Inha b it ants  
C ensus Yea rs Per  S q .  Mi . , 
Count}:: l 8 90
a l 9 10a l 9 30 a 1 950
6 
l 9 70c l 9 70 c 
B l ount 1 7 , 5 89  2 0 , 80 9  33 , 9 89  54 , 6 9 1  63 , 744 1 1 1  
Knox 5 9 , 55 7  94 ' 1 8 7  1 5 5 , 902 2 2 3 , 0 0 7  2 7 6 , 2 93 543 
Loud on 9 , 2 7 3  1 3 , 6 12 1 7 , 805 2 3 , 1 82 2 3 , 7 5 7  102 
Monroe 1 5 , 32 7 2 0  ' 7 1 6  24 , 2 75 24 , 5 1 3 2 3 , 4 7 5  3 6  
Roane 1 7 , 4 1 8  2 2  ' 8 60 2 7 , 7 95 3 1 , 6 65 38 , 88 1  l l l  
S evier 1 8 , 7 6 1  2 2 , 2 9 6  2 3 , 2 9 1  2 3 , 3 7 5  2 8 , 241  4 7  
a
u . s .  Bureau of the C ensus , 1 930 . 
bu .  s .  Bureau of the C ensus , 1 952 . 
cu .  s .  Bureau of the Census , 1 97 1 .  
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e s pecia l ly conifers , s uch a s  P inus s t r obus (B erry and Hept ing , 1 9 64 ; 
D ochinger and B ende r ,  1 9 70 ) . The extent  of this pressure  is not 
presently  known . 
I V .  METHODS 
Dur ing the s ummer and autumn of  1 9 68 , 5 8  o ld growth forest  s tand s  
r�ngin g  in a r e a  f rom one to 3 0  acres were  s e l e c t ed in B lount , Knox , 
Loudon , Monroe , Roane and S evier C ounties  in the m idd le  port ion of the 
G re�t  Va l ley  of E a s t  Tennes s ee ( Figure 2 ) . I n  this paper , "s tand " re­
fers  to  f ores t s  on a defined topographic f ea ture or unit , � -� · ,  r id ges  
and/or undu l a t ing or  f l att ened topogra phy and  does  not neces s a r ily d e­
note c ommunity s t atus nor imp ly  homogen e ous vegetat ion a s  the term is 
us ed by D aubenmire ( 19 68) . 
I n it ia l ly ,  s t ands were s e lec ted us ing a er ia l phot ographs of 1 9 60 , 
1 9 62 in the Department of F is he r ies , Fore s try and W i ld l if e  of the Ten­
nes s ee Va l l ey  Author ity and a r e a s  w e r e  located on USGS 1 : 24 , 000 t opo­
graphic maps . However , many a r e a s  had been l ogged s inc e the p ic tures 
were t a ken . More recent photography was examin ed in Agricu l tura l 
S ta b i l izat ion and C ons ervation S ervice county of fices  but this d id not 
s ignif icant l y  improve s tand locat ion . Loc a t ing a r e a s  by cont a c t ing 
�c a l  repres entatives of the S oi l  C ons ervat ion S ervic e , county agri­
cu l tura l extens ion agents , vocation a l - a gr icu lture te a chers , f ed er a l ,  
s ta t e  and pr ivate fores ters , and loc a l c itizenry in e ach  county was  the 
mos t effic ient ; fore sters as s ocia ted w it h  The Un iv e rs ity of Tennes s ee 
and Tennes s ee V a l ley  Author ity were  a l s o  he lpfu l .  
The c r it er ion of s t and s e l ec t ion wa s freedom f r om n atura l or 
a rt i f ic ia l d i s turbance over the p a s t 40 y e a r s ; this c ou ld not be  
abs o lute b ecaus e of s e lective tree  r emova l even in t he o ld e s t  s tands . 
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F i gu r e  2 .  Approx im a t e  loc a t i on of fo r e s t s tands  in the c en tr a l  
port ion o f  the Gr e a t  V a l ley o f  E a s t  Tennes i e e . 
The Appa l achian P l a t eau  and B lue Ridge  P hys iogra ph i c  P rovinces  
a re  d e s i gn a ted  a s  APP and  BRP , r e s pe c t ive ly  ( s e e  a ls o  F igure  l ,  p a ge 
2 2 ) . 
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A lower l imit  of one a c r e  w a s  p la ced on s tand s iz e . 
S ta nd s  w e r e  s e l ec ted by  tree s iz e  and app a rent a ge , a s s oc ia t ed 
geo l ogic format ion and s oi l s . Uneven-a g ed s tand s tha t d id not ind icate  
recent  d is turbance by  f ir e  and/or cutt ing ( except ches tnut remova l )  were  
s e l ected . O ld growth was  a ls o  ind icated by pres ence of  s ever a l trees  
with r e l a t ive l y  l a rge bo le  d iameter ( 1 8 inches  or mor e ) , a bs en c e  of 
c lo s e ly-s p a c ed trees  of  s im i l a r  s iz e  and/or the abs ence of a c ont inuous 
a c r eage of tree s  w ith the s ame  d iameter  which wou ld sugges t  c le a r  cut tin g .  
Abs o lute f reedom f r om gra z ing cou ld n ot b e  met s ince  s evera l s tand s were  
former ly or  p re s ent ly exi s t ing a s  r emnants in pa s ture land ; obvious l y , 
pred ic t ion o f  f uture ove rs tory wa s impos s ib l e  in the s e  a rea s . An 
a t t empt wa s made  to  f ind s t ands w ithin e ach geologic-p a rent  m a t e r ia l 
type repres en t ing s evera l a s pects , f orms and s l ope pos it ions on both 
draws and r id ge s . 
Fie ld Methods 
In  e a ch s tand , c oncentric 1/10-acre  and l/100-acre  tempor a ry , 
c ir cu l a r  p lots  were  e s t a b l is hed at  l e a s t  60 f eet  from the fores t edge ; 
p l ot r ad i i  were  ad jus t ed f or s lope ang le  (Bryan , 1 9 5 6) . In  a l l , 684 
concentric  p lots  were  e s tab l i s hed ; the sma l l e s t  s tand of a pprox ima te l y  
one a cr e  conta ined f our  p l ots a n d  the l a r g e s t  o f  ove r approxima te ly  30 
ac res c onta ined 2 7  p lots . E a ch s tand wa s loca ted and ma rked on the 
appropria t e  topographic map . S tand homogene ity wa s con s id e red in the 
s ens e tha t  a l l  s t ands w e r e  fore s t ed and that d is tr ibut ion of trees  in 
a s t and mus t  appea r  a s  a funct ion of chance rather than an intr in s ic 
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(natura l or artificia l )  habit a t  f actor . S tands were presumab ly  a s s oc i-
ated  w it h  one s oi l-pa rent materia l un it and one s lope a s pec t .  I n  s tands 
w ith d iff erent s lope pos itions and f orms a nd va ry ing s lope an g les , homo-
geneity in the s tricte s t  s en s e  c ou ld on ly be as sumed within e a ch pos i-
tion , form and a s s oc ia t ed s lope ang l e . 
On  1/10-acre  p l ot s , trees  5 in . dbh and greater  were  count ed by 
taxon and dbh record ed to the n e a re s t inch . A l l  s tumps of C a s tanea 
d entata  were counted regard le s s  of  d iameter s ize ; the refor e , this count  
inc luded ind ividua ls  that  d ied before  rea ching the l ower d iamet er l imit 
s et f or l iving trees . On  1/100 - a c re p l ots , s tems l e s s  than 5 in . dbh 
but greater than 3 feet  . in h e ight were c ounted and recorded by t ax on .  
No d is t inction wa s  mad e between s eed l ings a nd s eed l ing s prouts : if a 
group of sprouts ind ic a t e  a common bas e , on ly  the l a rges t was  c ounted . 
At each  p lot , c erta in s it e  cha ra cter is t ic s  were  record ed : s lope f orm 
and pos ition wa s e s t ima ted and s l ope ang l e  ( percent)  d etermined by 
c l in ometer . Aspect  wa s record ed as d egrees  from a z imuth to the n e a r e s t  
d egree  b y  us e o f  a hand c ompa s s . This r e ading wa s l a t er tran s f ormed b y  
a method d e s c r ibed by B e e rs et  a l .  ( 1 9 6 6) and us ed in a l l  s ta t is t ic a l 
procedures . H ighes t va lues a r e  as s ign ed to northe a s t  readings ( 2 . 00 )  
and lowes t t o  s outhwes t  ( 0 . 00 )  a s sum ing f ormer  read ings ind icat e  more  
mes ic s lopes than the l a tter . I n  this  trans f ormat ion , s imi l ar  phy s i c a l 
environments on northe a s t and s outhea s t  s lopes a r e  a s s umed and e ach  is 
a s s igned a va lue of 1 . 00 ;  e a s t  and north are  a s s igned the va lue of 1 . 7 1  
and west  and s outh the va lue of 0 . 2 9 .  
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F ie ld determinat ion of tree  taxa  was  a id ed by a key by S hanks 
and S ha rp ( 1 950 ) . The Un ivers ity of Tennes s ee Herba r ium s pecimens were  
a ls o  ut i l iz ed . Tax onomic n omenc l a ture  herein f o l l ows Gray ' s Manua l of  
B ot any (Ferna ld , 1 950) . 
Dur ing the summer of 1 9 69 , 34 s tands were  s e l ect ed f or s oi l  s ample  
c o l lection and s o i l  prof i l e  d e s cription .  The bas is of  s e lect ion was  s oi l  
s er ies  and pa rent mate r ia l a s s oc ia t ed w ith a s tand a s  d etermined from 
s o i l  and geo l og ic maps . F ie l d  and l abor a tory data  f r om the s e  s ite s  were  
extrapol ated to  thos e s im i l a r in pa r ent  materia ls , s oi l s , topographic 
form , pos it ion , a s pect , and s lope angle . I t  is recognized that this 
method l owers the precis ion and accura c y  of e s t ab l is hed s oi l-vegetat ion 
r e l a t ions hips but this method wa s c on s id e r ed the mos t e f f ic ient in view 
of t ime and e f f ort invo lved in obta in ing s oi l  samp les  and des c r ipt ions 
f r om each s tand or each p lot . I n  a l l , 9 6  p its  were  dug t o  a d epth of 
1 to  2 feet and cored to 42 inches or b ed rock us ing a 3 inch s o i l  bucket 
auger . P roperties  determined in the f ie ld were : thicknes s of  A 1 , A2 + 
A3 t o  the nea r es t 0 . 5  inch , thicknes s of B (B 1 , B2 , B 3) and d epth to  
bedrock or 42 inches ( auger l ength) . S t one  percent by vo lume wa s e s t i­
ma t ed for the prof i l e  a s  a who l e . I t  is  sugg es ted that this e s t imate 
be  made by hor izon in future  regiona l s tud ies s ince  s tone vo lume var ies  
w ith d epth on mos t s ites . D epth to  mott l ing wa s e s t imat ed a s  the upper­
mos t  l eve l of gray and/or o l ive co lors . S amples  were c o l lec ted f or pH 
d eterminat ion , textura l e s t imates  a nd labora tory ana lyses  from a l l  A 
and B2 hori z ons . An add itiona l s amp l e  wa s c o l lected a t  42 inches in 
d e ep s o i l s  or in the C hor iz on in s ha l low s oi ls for  a third pH 
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d eterm ination . Where hor izon d ifferentiat ion wa s n ot a pparent , s amp les 
t a ken a t  depths of 24-30 inches were  c ons ide r ed B horizon . 
Laboratory Me thod s 
S oi l  textura l es timates of perc ent s and , s i l t and c lay of a l l  A 
and B hor izons  were  mad e  by the "fee l " method (S o i l  S urvey S taf f , 1 95 1 ) . 
The hydrometer  method of  mechanica l ana lys is (Day , 1 95 6) was u s ed to  
va l idate  and ad jus t es t imates ; 3 6  s amples  were  u s ed f rom a l l  those  
c o l l ected to  represent approx imat e ly 1 3  percent of the c o l lect ions . I f  
ana ly s e s  ind ica t ed variat ion o f  1 0  percent f r om e s t imated partic l e  
s iz es and this a ppea red cons is t ent for  a s oi l  s er i e s , a l l  e s t imates  
s how ing tha t d egree  of  va riat ion were a d jus ted . 
From t ex tura l inf ormat ion , water  holding c apa c ity was  d et erm ined 
by horizon u s ing t he r e l a t ions hip between mean a va i la b l e  water  hold ing 
capacity and textura l c la s s es of Tenne s s e e  s oi l s  ( Longwe l l  et  �- , 
1 9 63) . I nches of water per inch of s oi l  wa s ca lcu l a t ed mu ltip lying 
hor iz on thicknes s by textura l c l a s s  d etermined for tha t  hor iz on . 
S ummin g  hor izon va lues and correcting f or e s t ima t ed p e r c ent s tone  
yie lded water-holding capacity of the  s o lum , a s sum ing that rocks d o  
n o t  retain wa ter ava i l a b l e  t o  p l ants . 
Two pH d e te rmina tions by gla s s  e l ec trode meter  were  mad e on 
mois ten ed �r-d r ied samp les  of e ach A and B horiz on and 42 inch ( or C )  
d epths . A l : l  s oi l  to wa t er r atio and 2 . 5 t o  1 in  KC l to  water  r atio 
( p e r  10 g .  s oi l )  was used for e a ch hor izon ( or d epth) f o l lowing method s  
d e s c r ib ed b y  Ja c ks on ( 1 9 58 ) . The s e  two m ethod s  w e r e  high l y  intercorrelated 
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( r  = 0 . 90 3 , 0 , 900 , 0 . 9 80 in A ,  B ,  C hor izons  respec t ive ly) ; the s oi l : 
water  va lues  a re us ed he r e in . 
S ite  Informa t ion from Topog raphic Maps 
Add it iona l topographic inf ormat ion was  obta in ed f rom USGS 7 . 5  
m inute , 1 : 2 4 , 000  t opographic maps w ith 20  f e e t  c ontour int erva l s  on 
s lope s hape , l oc a l  re l ie f , e levation , protect ion a f forded by the n ea r e s t  
"ac ros s  va l le y "  l and f orm , and p lot pos it ion within s t ands . Leng th 
and w idth of ma j or topographic units were  es t ima t ed f r om USGS 1 : 2 50 , 000 , 
or f rom 1 : 24 , 000 topographic maps . 
A w idth/d epth rat io of l eads and d r aws ( d epres s i ons ) was  e s t i-
mated  by mea suring width and d epth in f e e t  r e lat ive to c ontour int erva l 
and c onfigu r a t i on at  var ious s lope pos it ions among s tands . This r at io  
was u s ed to  c on s t ruct t r ian g l e s  on l inear  graph pape r . Ang les  were  
then d eterm ined by protrac tor for each rat io . This r e s u l ted in a c on-
t inuous l inear  s equence  of ang les  in d egrees  repr e s ent in g  va riat ion in 
s l ope f orm f r om p lot t o  p lot . This c a l cu la t ion is i l lus tra ted in the 
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t o  the next ind ica tes the incre a s ing s iz e  o f  ang le  and sugges ts a n  
environmenta l grad ient f r om  l e s s  t o  more ava i lable  moistu re . C onvex 
s lope va lues range from 3 7  to 89 degrees , f l a tten ed s l opes  a r e  repre­
s ented by  90 d egrees  and depr e s s ions  range f r om 92  to  141  d egrees . 
Va lues b e l ow 90 d egrees  ind ica te convex ities  and s ma l le r  ang les  ind i­
cate  s harper s lopes in cros s -s e c t ion ; va lues above 90 d egrees  repre­
s ent c onc avities  w ith increas in g  d epth of  the  d epres s ion ind icated by 
higher  degrees . 
Loca l r e l ie f  by s t and wa s es t imated to the neare st  20 f e e t  by 
d iff erences in e l evation among c ontour int erva ls w ithin land f orms . 
E l eva t ion wa s e s t imated t o  the n eares t 20 f ee t  for p lot groups 
at a centra l p l ot w ithin s tands . 
Externa l p rotect ion d is t ance a ff orded by the n e a r es t a cros s­
va l ley  land f orm re lat ive to  a c entra l p l ot among p lot groups was  c a l ­
cu lated by mea s u r in g  t h e  map  d is tance f rom the p l ot to the s a m e  e l eva­
t ion of the n e a r e s t  land f orm (usua l ly a prominent r id ge)  and mea suring 
the addit iona l increas e in  e levat ion of the  prot e c t ing un it . The rat io 
of the s e  mea surements g ives the t angent of protect ion ang l e  ( s id e  
adjacent/s id e  oppos ite) ; tangent  tab l es were  used to  d e t erm ine ang l e  
of protect ion in d egree s  and m inutes . Der ived ang l e s  ranged from 0 . 1  
to 14 . 5  degrees w ith  increas ing protection ind ic a t ed by increa s ing de­
grees . Increas ing va lues ind ica te gre a t e r  protect ion of s ite  and/or 
vegetat ion aga in s t  ins o l a t ion and drying w inds . 
S tand s  w e r e  a s s oc iated with topographic un it s , i . e . , r idges  and 
va l leys , of va ry ing len gths and widths mea sur ed in m i l e s  and recorded 
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in mi l es to the nea re s t  t enth . Ma jor  breaks in re l ie f , and d r a ina ge 
pat terns to ma jor t r ibut a r ies  were  c ons ide red in d e l ineat ing un it 
l engths e s t imated to the neare s t  0 . 2  m i l e . Mea sur ing hor izonta l d i s ­
tance across  a r idge  or  va l l ey  was  d e l in e a t ed b y  changes in widths of 
contour int erva l ind ic a t ing a change in s l ope st eepnes s and l oca l re­
l ief ; the s e  were  e s t ima t ed to  the  neares t 0 . 1  m i l e . 
Within s tand s , s lope pos ition of p lots wa s d eterm in ed by d ivid­
ing l oca l re l ief of p lots by tota l l oc a l r e l ief  of the t opograph ic un it ; 
quot ients were expres s ed to the n e a r es t . 0 1 .  Va lues thus det ermined 
ranged from 0 . 00 to  1 . 00 . Upper s lope pos it ions ranged f r om 0 . 00 t o  
0 . 30 ;  m id-s lope ranged from 0 . 33 to 0 . 67 and lower s l ope pos it ions 
ranged from 0 . 67 to 1 . 00 .  
Computer Ana lys is 
S imp l e  l inear  r egres s ion and mu l t ip le s t ep-wis e regres s ion pro­
grams ava i l able  a t  The Univers ity of Tennes s e e  Comput ing C ent er  were  
us ed in s ta t is t ica l ly ana lyz ing veget a t iona l chara cter i s t ics  a nd the ir 
re l a t ionship to s o i l  and s it e  pa ramet ers . S imp l e  l inear  corre l a t ions 
among a l l  va riab les  were  performed on the IBM 360 c omputer us ing UCLA 
corre l a t ion with item d e l e t ion program BMD0 3D . Mu ltip le  s t ep-wis e 
regress ion , wa s by the UCLA s t ep-w is e  regre s s ion program BMD02R m od i­
f ied f or item d e l e tion .  Tes ts  of s ign if icance a r e  f r om tab les  provided  
by S tee l e  and Tor r ie ( 1 9 60 ) . Other  s ta t is t ica l procedures  a r e  d i s ­
cus s ed in S e ction V .  
V . STATISTICAL RELATIONSHIPS BETWEEN MAJOR TREE 
TAXA AND SOI L-TDPOGRAPHI C PARAMETERS 
This s ection cons i s t s  of res u l ts  f r om d a t a  ana l ys is 
·
by s imple  
l ine a r  and non- l inear  corr e l a t ions  a nd s t ep-wise  mu l t ip le regres s ion 
l inear  and non- l inear  ana lys i s  of  s o i l  and s ite  va r iable s  on 18  s e l ec t ed 
over s tory tree  p lot d ata . S t a t i s t ic a l ly s i gn if i c ant d a t a  a re uti l ized 
to  s upport the des cription and an a lys i s  of  fore st  s tructure a s  it is 
recognized and d e f ined at  this t ime in the m id d le  p or t ion of the Gre a t  
Va l ley o f  Tennes s ee . 
S imple  l inear  corr e l a t ions  were  d e t e rm ined amon g  a l l  meas ured 
and/or ca lcu la ted s oi l  and s ite prope rt ies , ve getat ion va r iables , viz . , 
tota l d ens ity and ba sa l area , and re l a t ive d ens ity , r e l a t ive ba s a l 
a r e a , and importance va lue ( a l s o  de s igna ted l .  V . )  of a l l  overs tory 
tree taxa by p l ot . The s e  corre l a t ions were  c a lcu l a ted on per p lot 
b a s is . Re l a t ive va lues were us ed in t he c a s e  of tree  taxa becaus e of 
unequa l p lot numbers among s tands , thu s  r educ in g  among p lot va r i a t ion .  
Thes e ca lcu l a t ions and corre l a t ions re su l t ed in a 2 2 2  x 222  cor re lat ion 
coef f ic ient m a t r ix .  C orr e l a t ions s ign if i c an t  at the . 0 1  proba b i l ity 
l eve l of r were a ccepted and are rep orted . 
Two-d imens iona l graphs of  the d a t a were  cons t ructed by computer 
program , BMD0 2D ; tota l p lot d ens ity and ba s a l  area , and each t axon ' s  
thre e  c har acter is t ics in each  1/10 a c re s amp l e  wa s p lotted a s  a funct ion 
of e a ch s o i l  and s ite va r ia b l e  to visua l l y examine d is t r ibut ion of d a t a . 
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Tree taxa were  s e l ected for mu l t ip l e  regr e s s ion ana lys is from 
obs erved graphic d is tr ibution , f requency  of occurrence ,  known c ontri­
but ion to  fores ts in the s tudy a rea and the number  and ma gnitude of 
c or r e lat ions w ith s o il and s ite f actors , vegetation and other thr e e  
taxa . Thos e t axa  w ith l ow frequency va lues  usua l ly had extreme ly  
l ow c orre l ations w ith other variables . Further , they  appea red s ite 
r es tr icted (narrow l imits of t o l eranc e )  to the ext ent  that t his re­
s tr i c t ion cou ld be eas i ly pred icted . Hence , thos e taxa w ith  w ider  
d is t r ibut ion , greater contribution t o  f ores t s tructure and whos e eco­
l og ic a l  ampl itude was  in one s en s e  l e s s  und er s t ood were  s e lected f or 
further ana lys is . 
Gra phed d ata  sugg es ted that non- l in e a r  r e l a t ion s hips were  pos­
s ib l e  between the s e lec ted taxa va lues and environmenta l variab les . 
S o i l  and s ite  var iab les were trans f ormed into  loga r ithmic , inve rs e and 
s qua r ed t e rms ; tree  data  were trans formed int o  loga r ithmic terms . A 
corr e lat i on coef f ic ient ma trix of the s e terms wa s c a lcu l a t ed ; c omputer  
program BMD02D wa s us ed in this ana lys is . Ca lcu l a t ed c orr e l ation c o­
eff ic ients  us ing thes e trans f orma t ion s  were  neithe r  higher in numerica l 
va lue , nor s ta t is t ica l ly more s ignif icant than s imple  l inear  c orre la­
t ions . W ith the  exc ept ion of the quad r a t ic t erm cx2) they were  exc luded 
f r om further ana lys is ; this term is emp loyed on l y  in mu ltiple  r egre s s ion 
ana ly s is and then in a s eparate s et of e qua t ions . The quadratic d enotes 
curve inf l ex ion and is common ly us ed when curvi l in e a r  funct ions  a r e  
expec t ed or  known . I t  w a s  reta in ed in mu l t ip le regres s ion ana lys is t o  
d e termin e  ex is t ence  o f  curvilinearity  in the pre s ence  o f  othe r ind epend ent 
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var ia b les ; s ep a r a t e  equat ions were ca lcu lated to c ompa r e  regres s ions . 
In s tudies  of this  magn itude , � ·� · ,  large  s amp l e  numbe r  (n)  and 
var ia b le number , t he mos t inf ormat ive and s tatistic a l ly va l id measure  
of va r ia t ion is probably  s imp le  and/or mu ltiple l inear  c orre l a t ion and 
regres s ion ( pers ona l c ommun icat ion with B a rbara Br id ges , UTCC s ta t is ­
tic ian , S eptember , 1 9 70 ) . Tota l p l ot d ens ity , ba s a l area  and Quer cus 
a lba importance va lues were  ana lyzed by Jt2 goodne s s  of f it t e st s  (S te e le 
and Torrie , 1 9 60 )  to  d e t e rmine  if thes e  thr e e  mos t f requent ly  occurr in g  
va riab le s  had b in omia l d is t r ibut ions ; the 12 tes ts  s howed that the s e  
d istribut ions w e r e  high ly  s ignif ican t ly d ifferent from the b in om ia l d is ­
tribut ion . S ta t is t ic a l  ana lyses  us ed in this paper a s sume t ha t  norma l ly 
distributed popu la t ions were  s amp l ed . S ince tes ts of f it d id not s ug­
ges t n orma l ity , the probabi l ity of inc reas ing Type I er rors  inc r e a s e s  
(S t e e l e  and Torrie , 1 9 60) . 
S oil  Corr e l a t ion s  
S ign if icant corr e lat ion c oeffic ients among 1 5  s o i l  va riables  in­
dicat e s evera l in te rre lat ions hips (Tab l e  3 ) . Although the s e  va r ia b l es 
a r e  cons idered  " independent , "  it is obvious tha t the s e  cha ra c t e r is t ics  
are  in terdependent and in s eve r a l  c a se s  a re high ly  corre l a ted ( r = 
0 . 50 )  with  othe r  s oi l  cha r a cte r is t ics . 
The thicknes s of the A 1 hor izon is pos it ive l y  c orre la ted w ith 
A2 + A3 thickne s s , depth to  rock , pe rcent  s and in the s o lum and a va i l ­
a b l e  water . Thicknes s of  A 1 w a s  meas ured at  2 inches o r  l e s s in 8 6  
percen t  o f  the p lots . The range  of thicknes s es is not w id e  but 2 inches 
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�LE 3. Corre lation Matrix of S oi l  Va r iables in the S tudy Area . a 
S oil Var iablesb 
Ava i l-
A A2 + A3 Depth Depth to A A A B B B Stone able 
Soil Va r iables Thicknes s Thicknes s to Rock Mottling Sand S ilt C lay S and S ilt C l a y  Volume Water ph A pH B pH C 
A1 Thicknes s  ( in . )  1 . 00 . 594 . 345 . 2 lb - . 2 67 . 2 5 9  - . 1 9 8  . 22 7  
A2 + A3 Thicknes s ( in . )  1 . 00 . 404 . 202 
Depth t o  Rock ( in . )  1 . 00 - . 245 - . 33 3  . 7 35 
Depth t o  Mott l ing ( in . )  L OO - . 35 5  . 52 6  - . 304 - 305 - . 2 3 8  . 2 6 1 
A S and ( percent) 1 . 00 - . 90 9  - .  652 . 687 - . 30 8  - . 399 
A S ilt (percent) 1 . 00 . 2 84 - .  60 1 . 36 1  . 2 69 
A C lay ( percent) 1 . 00 - . 50 5  . 450 - . 248 
B S and (percent) 1 . 00 - . 3 9 1  - - 646 . 1 9 6  
B S i lt ( percent) 1 . 00 - . 439 
B C la y  ( percent) 1 . 00 . 302 
Stone Volume ( percent) 1 . 00 - . 74 7  
Ava i l able Water ( in . )  1 . 00 
pH A 1 . 00 . 353 
pH B 1 . 00  . 72 6  
pH C ( or 42 in . ) 1 . 00 
3
C orre lat i ons  � . 1 95 a re inc luded ; p of r = . 1 95 � . 10 ( 100 df . ) . 
b 




or les s is  probab ly a common f igur e in the  centra l Dec iduous Fores t 
( Lutz and Chand ler , 1 94 6) . The pos it ive corre l at ion w ith the re­
ma ind er of the A hor i z on (A2 + A3) ind ica te s  tha t on d e ep s oi l s  the 
hor izon s  a re thick ( and the revers e on s ha l l ow s oi l s )  but no caus e is 
sugges ted . The r e l a t ions hip of thicker A 1 to d e eper s o i l s  has been 
we l l  d ocumented by C ooper ( 1 9 60 )  in M ichigan , Riemens c hn e ider  ( 1 9 64)  
in Ohio , Wa lker  ( 1 9 68 )  in I owa ; in each cas e , thicker A 1 hor izon wa s 
a s s oc ia ted w ith d eeper s oils  occur r ing on l ower s lopes . In  the Cumber­
land Mounta ins of Tenne s s ee , Ma r t in ( 1 9 6 6) d id not show a s ta t is t ic a l ly 
s ign if icant corre la t ion but S a f ley  ( 1 9 70) ind ica ted the pos itive cor­
r e l a t ion obs e rved by other workers . 
Pos itive c orre l a t ion of A 1 thic kn e s s  w ith higher percent age s  of 
s and in the s o lum ind icate  that thos e coars e r-textured s oi ls a r e  c on­
duc ive to  m ix ing of organic ma tt e r  with the m inera l s oi l . H ighe r temp­
eratures  and d egr ee  of a erat i on a s s o c ia t ed w ith s oi ls pos s es s ing more 
pore space  permits greater microbia l a ctiv ity  and f a s t e r  decompos it ion . 
La rger pore s paces  permit more rapid inf i l trat ion and perco lat ion of 
wa ter  trans por t ing sus pended organ ic mat t e r  and pres ent a more favor­
ab le  environment f or fauna l a c t ivity which  m ixes  or g�n ic ma tter  with  
the  m inera l layer . The nega t ive  c orre l a t ion w ith f iner-textured s oi l  
s eparates , � ·� · ,  c lay in the s olum ,  i s  furthe r  evid enc e o f  this re la­
t ions hip . 
The pos it ive corre lat ion of a va i lable  w a t er with A 1 thicknes s  
is  a function of  texture s ince the  ma j ority  of  A hor izons are  s i lt 
loam in texture ( s ee S oi l s , pp . 32-42 ) ; further , the re l a t ionship 
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b e tw e en A 1 thicknes s  and d epth t o  rock c onf ounds the re lat ionship be­
twe en ava i la b l e  water  and A 1 thicknes s  s in c e  ava i la b l e  wa ter is a l s o  a 
fun c t i on of  s o lum depth and is s trong ly corr e l a t ed w ith it . O rgan ic 
ma tter  in the A 1 increases the wat e r  hold ing capa c it y  of the s o i l  
(Lutz and Chand ler , 1 946 ; Jamis on , 1 9 5 3) but w a s  not cons id ered in ca l­
cu l a t ing ava i lab le  water . S a f ley  ( 1 9 70 ) reports a s im i l a r  re l ations hip 
between A 1 thicknes s  and ava i l a b l e  water ; in f a c t , it is the highest  
s oi l-s it e  c orre l a t ion ( r  = 0 . 7 3) he reports . 
Thic knes s  of  A2 and A3 is pos itiv e l y  corre l a ted w ith  d epth to  
roc k and  further s ubs tantiates t he intra r e la t ion s hip of A hor izon 
charact e r is t ics  and interre lat ion s h ip with  s oi l  d epth . The nega t ive 
corr e l a t i on with percent c l ay in the A hor izon imp lies  tha t  d eve lopment 
is  impeded by the pres ence of the s e  f ine-textured partic le s . 
Depth t o  rock is invers e ly r e l a ted t o  percent s i lt  in the A and 
s t on e  vo lume in the prof i l e . The r e l a t ive ly  l ow corr e la t ion coef f i­
c i ents  ind ica te tha t  the s e  re l ations hips may  hot be  highly predictab le  
but the  t end ency f or the  two va r ia b l e s  t o  b e  re l a ted does  exis t .  S ince 
8 2  percent  of a l l  p l ots are 3 6  inc he s  in d epth or  mor e , the e co logica l 
s ign i f icance of this re lat ion s hip is  reduced . H igher perc enta ges  of 
s t one  in pedons  that tend to be  r e l a t ive ly  s ha l l ow ref l ects l e s s  pro­
f i l e  d e ve l opment . Relat ively s ha l low res idua l s oi l s  would be expected 
t o  c on t a in a s ign if icant amount of unweathered  parent materia l greater 
than 2 mm . tha t ha s not been expos ed to  wea ther in g  proc es s es f or long 
per iods of  g e o l og ic t ime . Many s oi l s  d eve l op in g  f rom res iduum , co l­
luvium and a l luvium in the s tudy a r e a  are  d ee p  even though they c ontain 
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a s ignificant  amount of unweathered rocks ; s oi ls d er ived from d o l o­
mitic l imes tone  res iduum may c onta in a high percentage  of chert  even 
though s evera l feet  d eep . This und oubted ly  partia l ly a ccounts  f or the 
r e l a t ive ly l ower  va lue . 
One  of the highest  s oil  interrelat ion s hips in this s tudy is tha t 
between ava i lab le  water  and d epth to  roc k .  This high ly  pred ic table  re­
l ations hip is to be  expected s ince  a larger  s o i l  mas s wou ld b e  able  to 
retain more wa ter  than sha l low s oi l s  provid ed other fa ctors , � ·� · ,  t ex­
ture , s t ructure are  he ld cons tant ; S a f ley  ( 1 9 70 )  reports  s imilar  re la­
tions hips on d is s ec ted Cumber land P l ateau s ites . 
Depth t o  mott l ing in the prof i le is d irectly  r e l a ted t o  percent 
c l a y  in the s o lum and invers e l y  re la ted to percent s and . In  this s tudy , 
mott l ing refers  t o  the pres ence  of gray or o l ive c o lors , rather than 
ye l l ow or red coa t ings  on ped surfaces . The pres ence of f iner-textured 
pa rtic les  impedes wa ter  percolat ion and reduce a erat ion thus c aus ing 
anaerob ic cond it ions and the d eve lopment of gray and/or o l ive c o lors  
as s oc ia ted with the mob ile , f errous s tate  of  iron ox id e s . The higher 
corre lat ion with  percent c lay in the A ind ic a t es that the a c cumu l a t ion 
of this s eparate  s tr on g ly inf lu ences the d eve l opment of mott les  c loser  
to the s oi l  surfac e .  
The pos it ive c orre l ation between pH of  the C hor izon and d epth 
to mot t l in g  ind icates  that bas es rema in in the C horizon ins t e ad of 
be ing l e ached s ince  interna l drainage  is s l ow . As d r a inage  improves , 
remova l o f  ba s es  in this hum id , tempe rate  r egion is a predom inating 
s oi l  proc e s s .  
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Percent s and in t he A hor izon is invers e ly re lat ed t o  p ercent 
s il t  and c lay  in the s o lum . This  is expected s ince the s e  percentages 
sum to 100 . The magn itude of the re lat i onships is s ign if icant ly  d if ­
ferent when compar ing A �nd B hor izons . In the A horizon , the c l ay  
f ra ction is not a s  variab l e , whereas  decreas ing c ontr ibu tion o f  s and 
amon g s ites  more often means an increas e in percent s i l t  e it her  a s  a 
result  of wea the r ing of part ic les  to  s i l t  s ize , or d eve l opment of l oca l 
c o l luvium and/or a l luvium con ta in ing the eas i ly trans ported and d e­
pos ited fract ion . The lower invers e corr e l a t ion with s i l t  and c l a y  in 
the B ind icates  that c ons iderably more va r ia t ion in f r a c t ion percent­
age  exis ts  among s ites  in this hor iz on . The s e  c orre l at ions  d o  n ot in­
d icate  the convers e interpretat ion given to the A hor izon . 
S im i la r ly , t he r e l a t ions hip between s and in the B hor izon and 
s il t  and c lay fract i ons  throughout t he s o lum a r e  invers e ly r e l a ted . 
The re l ati ons hip between s and and c l ay in the B is appar ent ly  s im i l a r  
to s and and s i l t  in t he A .  In t h e  B horizon ,  c l ay trans locat ion , a c cumu­
lat ion and transf ormat ion a re c ommon proces s es ; c lay  and s i l t  a re pre­
d omina te s eparates except in s oi l s  der ived from s and s t on e  parent  m a t e­
r ia l .  
The re l a t ion s hip between pH of the A and sand in the B is un­
usua l ;  e ither no r e l a t ions hip or an invers e one wou ld be expected s ince  
s and ier ped on s  w ou ld t end t o  enhance ba s e  remova l .  On the s e  s a nd y  
s oil s , p lant taxa may  c ontribute l itter  w ith a re lat ive ly  h igh exchange­
a b le bas e s ta tu s ; the incorpor a t ion of this organic materia l into  t he 
s oi l  cou ld suff ic ient ly r a is e  s oi l  pH and promote the expres s ion of this 
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re l a t ionship . Furthe r , the r e l a t ion ship may be  an expre s s ion o f  higher 
bas e  s tatus of the s oi ls d e r ived f r om  the c a lcareous Chapman R id ge 
s ands tones . 
Percent s and in the A i s  pos it ive l y  corr e lated w ith the s a nd 
f raction in the B s ince  they ord ina r i ly d eve l op together f rom s andy 
parent ma teria l . 
I n  add ition to  b e ing invers e ly r e l a t ed to the s and f r a c t ion in 
the A horizon , the pe r c entage  of s i lt is inve rs e ly r e la ted to  s and  in 
the B a lthough the corre lat ion d oe s  not appea r  as pred ictab l e . The 
s i lt f raction is probab l y  one of the mos t e c o l og ica l ly s ign if icant s o i l  
variables . Peters en e t  a l .  ( 1 9 68 )  s tate  tha t s i lt i s  the mos t  important 
s eparate  c ontr o l l in g  ava il ab l e  moisture by increa s in g  retent ion t ime  and 
ma inta ining f ie ld c a p a c ity . S a l t e r  and W i l l iams ( 19 65 )  ind ica t e  tha t 
s i lt  l oams hold the greates t vo lume of ava i l able  water and a t  l ea s t  50 
percent of this water  is ava i la b l e  to p l ants ; coars e r  and f iner-
t extured s oil s  have les s ava i l a b le water . Longwe l l  et  a l .  ( 1 9 63)  in-
d ic a t e  tha t Tennes s ee s oi l s  cha racteriz ed by high s i lt  and/or very 
f in e  s and content have the mos t  ava i l a b l e  wa ter  and that s oi ls w ith  
h igher c lay  percentages  have le s s a va i la b l e  water . The pos itive c or-
re l a t ions of  s i lt  w ith c lay  throughout the s o lum sugge s t  that  the latter  
i s  d e r ived by  weather ing f r om the  forme r . Except in s andy soils  ( s andy  
l oams , l oams ) , s i l t  and  clay  a r e  the  pred om in a t e  s oi l  s epa ra t e s . 
I n  the B hor izon , s eparates  a re invers e ly re lated to each othe r ; 
the highes t  corre lat ion coeff ic ients a re a s s oc iated w ith  percent  c la y . 
Proces s es such a s  tran s location , f l oc cu la t ion and weathe r ing of mine r a ls  
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promote increas ed c lay  in this hor izon a t  the expens e of the othe r two 
s epa rates . Pa rent ma ter ia ls high in percent c la y  tend to be d omina ted 
by this f ra ction throughout the s o lum ; this is ind ic a t ed by the pos i­
t ive corre lation between c lay  fract ions in the A and B .  
The re l a tions hip between pH of the A and c l ay in the A and B is 
in te res t ing . S ince the amounts of c l a y  in both horiz ons a r e  pos it ive ly 
corre la ted , c l ay s hou ld be s im i l a r l y  re l at ed to pH . Why pH in one 
hor iz on is corre lated w ith perc ent c lay  in a sub-surface  hor iz on is 
not c lear . 
The highly corre lated invers e re l a t ions hip between s tone per cent­
a ge and ava ilable water is of ma jor  ecologic a l  importanc e  e s pe c ia l ly 
in a region where s tone cont en t in the f orm of che rt is  a s s ocia ted w ith 
nume rous s ites . Mos t rocks do no t r e t a in water  and occupy s pa c e  that 
cou ld be  occupied by s oi l  and water . The pre s ence  of s t on e  can c omp let e ly 
mod ify wa ter  a va i labil ity . Verry ( 19 69)  inve s t iga ted wat er retention 
in s andy M innes ota  s oi ls . A l though more water  s torage was  expected in 
s oi l s  w ith  l oamy sand surface hor iz ons vs . s and surface  hor izons , the 
s a nd hor iz on reta ined more wa ter  becaus e the loamy s and c onta ined 8-40 
pe r cent grave l  while  the s and c on t a in ed 0 - 6  per cent  grave l .  In Ten­
n es s e e , cherty s i lt l oams were c ompared to s i lt  l oams (Lon gwe l l  et � · , 
1 9 63)  and mean ava ilable  water ho ld ing c a pa c ity  was  30 percent  les s in 
the cherty  s oi l s . Ba s ed on vo lume , ava i l a b l e  wa t e r  hold ing capacity  
r anged f r om 0 . 0 7  inches per  in ch of  s oi l  f or a hor izon c ont a ining 33  
p ercent chert  to  0 . 2 5  inches per  inch of s o i l  w ith 20 percent  chert . 
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Inches of  ava i lab le  water  w e r e  n ot s ignif ican t l y  corre l a ted w ith 
�ny s oi l  s eparates . This appa rent independ ence  of t exture d oes  not 
ex is t in fact  s ince  textur a l  c l a s s e s  were  u s ed to d e termine  ava i lable  
wa t er . It  i s  w e l l  known tha t s oil  textur e , amoun t of  organ ic matter , 
prof i l e  d epth , per cent s tone and s tructure  inf luence ava i lab le  wa t e r '  
J2mis on and Knoth ( 1 958 )  empha s iz ed the r o l e  o f  t exture in c ontrol l ing 
wa ter  ava ilabil ity in M is s ouri s o i l s ; a s  texture becomes  finer  an in­
creas e in ava i l ab le  mois ture in inf luenced prima r i ly  by tex ture r a ther 
than f a ctors  such a s  organic matter . One proba b l e  r e a s on t he c orre la­
t ion d oe s  not ex is t he re is due to  the use of  textura l c la s s es ins t ead 
of one or more of  the pa rtic le s izes , a l though S a f ley ( 1 9 70 )  reports a 
highly s ignif icant pos it ive corre lat ion of f iner-textured A ( r  = 0 . 4 8) 
and B ( r  = 0 . 2 7) w ith ava i lable  wa ter  us in g  the s ame me thod . 
Pos itive corre l a tions among pH va lues  in the hor izons ind icate 
that H ion concent r a t ion and probably  ba s e  s ta tus were not highly va ri­
ilble  throughout a ped on ; the c orre l a t ions ind icate  that s oi l s  w ith l ow 
pH in the B t end to  have low pH in A and C and c onve rs e l y .  Accumu lat ion 
of bas es  in hor izons , e s pecia l ly B and C ,  that wou ld mod ify pH is not 
ind ica ted her e . Gibbs and Perkins ( 1 96 6) s tud ied U lt is o ls in Geor gia 
and obs erved that B hor izons had higher pH than A and greater  c la y  
a ccumulat ion ; incr e a s ed c lay w a s  interpre ted a s  an increas e in exchange 
s ites . The s e  a r e  c ons id ered typica l proces s es of soil  f orma t ion a s s oc i­
a t ed w ith U l t is o ls  (S imons on , 1 949)  the d om inant s o i l  order r epre s ented 
in the Great  Va l ley  ( s ee S oils , pp . 32-42 ) . A lthough ba s e  s t a tus in 
U lt is o l s  and es pec ia l ly Udu lts  may improve w ith  depth a s  s hown by Gibbs 
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and Perkins , exc hangea b l e  b a s e s  a r e  low in a l l  hor izons a nd pH is 
usua l l y  in the a c id r ange ( Thorp and Smith , 1 94 9) . In this s tudy , 
s imilar  resu l t s  c oncerning pH d if f e r entiat ion in horizons  w e r e  not 
corre lated ; this  c ou ld be due to  the interact ion or s in g l e  inf luence 
of factors  a f f e c t ing s oil f orma t ion , � -� · ,  c la y  mine r a ls , inf i ltra t ion 
rate , nutrients produced by vegetat ion , and topograph ic variat ion . A l ­
though pH is the on ly  chemica l  d e termin a t ion mad e  in this s tudy , it 
may be one of the most inf orma tive measurement s of a s oil ' s  c hemica l 
s t atus ( Thoma s ,  1 9 67 ) . 
S ite C orre l ations  
Corr e l a t ion s  of �opographic variables  ind ic a t e  in terd epend en ce  
of a l l  variables  except  s lope s hape (Tab l e  4) . � c k  of  corr e l a tion of 
s l ope s hape , � -� · ,  c oncavities , c onvexities  of a topographic f e ature , 
ind ic ates  that var ia t ion is not a s s ocia t ed w ith any particu l a r  int e rna l 
s lope cha racte r i s t ics , � -� · ,  ang le , pos it ion and/or a s pect  or externa l 
characteris tics o f  other topogra phic va r ia b le s , � - � · ,  prot ec t ion de­
gre es , d i s t ance  t o  a d j a c ent ridges , topographic l engths , and  w idths ; 
this s ugge s ts that  s lope s hape is an independent var ia b l e  and that  
s h�pes are  c ontro l l ed by s uch f a ctors (not inves t iga t ed he r e )  as  l ith­
o logy and c l ima te . 
Many s it e  corre lat ions have low coe ff icients sugges t ing low in­
ters ite pred ictive va lue . Furthe r , required s ign ificance  l eve l is 
sma l l . C oe f f i c ients of the magn itud e  0 .  000-0 . 300  are  d if f icult  to  
visua l ize  graphica l ly and may appe a r  jus t  by  chanc e , e s pecia l ly if  
TABLE 4 .  Corr e l a t ion Ma trix of S it e  Va r ia b l e s  in the S tudy Area . a 
S ite  Va r ia b l e sb 
P rotec- Topo- Topo-
S lope tion Distance  S l ope graphic gra phic S l ope 
S ite  Va r ia b l e s  Aspect Ang le  Ang le  to R idge  Pos it ion Re l i e f  Length Width S hB p e  
Aspect  ( cos trans-
f ormat ion )  1 . 00 . 2 30 . 20 9  - . 1 9 5  - . 1 1 7 
S lope An g l e  ( per-
cent) 1 . 00 . 200 . 5 2 5  - . 2 10 - . 2 24 
Protect ion Ang l e  
( d e grees ) l . OO - . 2 3 3  . 1 83 . 1 1 3  - . 0 9 8  
D is tance t o  R idge  
( f eet )  1 . 00 . 324 - . 0 95  - . 1 5 5  
S l ope Pos it ion ( per-
c ent from cres t) 1 . 00 . 1 93  
Re l ie f  ( f eet )  1 . 00 - . 1 3 6  - . 4 7 7  
Topogra phic Length 
( f eet )  1 . 00 . 49 1  
Topogr a phic Width 
( f eet) 1 . 00 
S l ope S hape  ( ra t io) 1 . 00 
8C orre l a t ions � . 0 88  are  inc luded ; p of  r = . 0 88 )! . 0 1  ( 500 d f ) . 
00 
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�eas urement un its are  the s ame as  l is t ed in l e ft  c o lumn . 
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l a rge numbers a re involved and if f ie ld obs e rva tions d o  not ind ica t e  
c orr e l a t ion (Snedecor , 1 9 5 6) . This wou ld be  pos s ib l e  among any s e t  
of coe f f ic ients . In  this matrix , 8 0  percent o f  the corre l at ions a re 
l e s s  than . 300 ; thos e  that appear  to be chance corre l at ions w i l l  not be  
d i s cus s ed , � -� · ,  topographic l ength and width  a r e  corre l ated with s lope 
d irect ion . 
Loca l re l ief is s ign if icant ly  corre l a ted w ith a l l  other va r iables  
except s lope s hape . The r e l at ive ly  high corre l a t ion between re l ief  and 
s lope ang le  documents the ca sua l obs e rvat ion tha t s te eper s lopes a re 
a s s oc ia ted with greater  re l ief ; in the Great  Va l ley , numerous va l leys  
and l ow r idges ex is t that are  characteriz ed by d is cernib le  s lope in­
c l ind ation but s t eeper s lopes a re con f ined  to the more prominent r idges  
in t he a rea . 
Topographic l ength and w id th a re corr e l a ted with other var iab le s  
a t  s imilar  leve ls . Thes e  two variab le s  which a re mea sures  o f  t he s iz e  
of  loca l hi l l  and va l ley  un its a re pos itive ly  r e l at ed to e a c h  othe r , in­
d ic a t ing that w ider t opo gra phic  un its  a l s o  ext end for  the greatest  d i s ­
tance in the G reat  Va l l ey . Na rrow , s hort un its are  of l imited ext ent ; 
permanent s treams bis e c t  them . The invers e r e l a t ions hip of the s e  two 
va r ia b l es w ith s lope ang l e  and r e l ie f  sugge s ts that r idges  a re the 
s horter un its . The nega tive corre l a t ions with  s lope ang l e  suggest that 
lower  d o l omit ic l imes t one  and l ime s t one  r idges  and va l l eys w ith gre a t e r  
s l ope length ra ther than prom in ent s and s t one  r id ges  a re invo lved . 
P rotection ang le is invers e ly re l a t ed to  d is tance to oppos ite 
r idge  by d e f inition .  It is d irect ly re l a t ed to  l ower s lope pos it ions  
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�nd r e l ie f ; l ower s lopes wou ld be the most  protected and mos t  l ower 
s l ope s ites  in this s tudy were a s s oc iated w ith greater  r e l ief . 
�o i l-s ite c orre lations . S evera l highly s ignif icant corre lat ions 
ex ist  between s oi l  and topogra ph ic va r ia b l e s  ( Ta b le 5 ) . The ind irect  
e ff e c t  of topography upon soil  parameters  mod if y ing othe r s oi l  f orm ing 
f a c t ors , v iz . , c l imate , vegetation , and parent materia l through t ime 
has l ong been recogn iz ed (Jenny , 1 94 1 ) . S ince  topogr aphy is  a recog-
n iz ed s o i l -formin g  f ac tor , c aus e-ef f ect  r e lat ion s hips ra ther than co-
r e l a t ions hips a re e a s i l y  imp l ied but mus t  be int erpreted w ith caut ion 
particu l a r ly when s t a t is t ica l coeff ic ients  a r e  l ow .  Topographic 
f e atures  a re not as  great ly a f f e c t ed by s o i l  d eve l opment to the extent 
tha t the latter  is  by the former a lthough l oc a l  col luvia l ,  a l luvia l ,  
and e o l ian d epos it ions  do common ly  mod ify s lope f orm . P roces s e s  in-
va lved in s o i l  d eve l opment , � -� · ,  ga ins , los s es , trans fer s , and trans -
f ormat ion of properties  are a ls o  c ont rol led  d irec t ly or ind irect ly by 
topogr aphic va riat ion . North and S m ith ( 1 9 30 )  s ta t e  that the mos t 
important property a f f ected by s lope is ava i l a b le wa ter . I n  add it ion 
to  int erpr e t ing topographic e f fect s  upon s oi l  properties  l is t ed in the 
t ab le , the inf luence  upon ava i la b le wa ter  by the s e  properties w i l l a l s o  
b e  c on s id ered . 
S l ope angle  and r e l ief  are  the t opographic va r iables  mos t fre-
quent ly  a s s oc ia ted w ith  soil  propert ies . Tha t  the s e  two var ia b l e s  a re 
interdependent has  been noted . Thicknes s of the A 1 hor izon i s  invers e ly 
r e l a t ed to  s t eeper  s lopes . M owbray and O o s t ing ( 1 968 )  in North  Ca r o l ina , 
, 
TABLE 5 .  S ign if icant S oi l  and S it e  Corre l a t ions in the Study Area . a 
S ite VB r ia b l es b 
Protec- Topo- Topo-
S lope t ion D is t ance  S l ope graphic graphic S l ope 
S o i l  Variable s  b Aspect Ang l e  Ang l e  to Rid ge Pos it ion Re l ie f  Length W idth  S hape  
A 1 thicknes s ( in . )  - . 12 9  
A2 + A3 thickness  
( in . )  - . 0 9 6  . 2 3 3  . 1 3 1  
Depth to roc k  ( in . )  - . 392  - . 1 1 3  . 1 1 5  . 1 1 3  
Depth t o  mott l ing 
( in . )  - . 1 22  - . 3 5 5  . 22 1 - . 3 80 . 109  . 1 22  .. 
S and in A ( p er-
c ent )  . 2 3 7  - . 1 68 . 3 39  - . 32 3 - . 350  
S i lt  in A ( per-
c ent)  - . 10 5  . 1 3 5  - . 1 1 7  . 2 2 1 . 2 9 7  . 349 
C l ay  in A (pe rcent) - . 0 9 3  - . 34 5  . 1 3 1  - . 37 9  . 2 0  6 . 1 92 
S and in B ( per cent) . 3 1 3  . 0 82 . 244 - . 432  - . 4 3 6  
S i l t  in B ( percent)  . 1 2 8  . 1 8 5  . 1 34 . 14 5  
C l ay in B ( pe rcent)  - . 1 70 - . 4 6 1  - . 348 . 34 1 . 44 1  
S t one Vo lume  ( per-
c ent)  . 2 8 8  - . 20 9  . 1 5 7  . 3 63  - . 3 69 
Ava i l a b le wa t er 
( in . )  - . 4 1 7  - . 0 9 5  . 2 1 9  - . 22 3  . 1 7 3  
pH A . 2 12 . 2 50 - . 2 66 - .  1 50  
pH B . 10 3 . 1 5 3  . 148 . 344 - . 2 7 5 . 2 24 
pH C ( or 42 in . ) . 10 9 . 1 5 3  . 18 1  - . 243 - . 1 7 8  
aC orre l ations �. 0 88  are inc lud ed ; p o r  r = . 0 88  � . 0 1  ( 500 d f ) . 
bMe asurement un its as in Tab les 3 and 4 .  pages  72  �nd 8 1 1 respe c t ive l y .  
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Ws lker ( 1 9 68) in I owa and Los che  et  a l .  ( 1 9 70 )  in North C a r o l ina  obs erved 
thinner A hor izon s  � s  s lope ang le  incr e a s ed . On s teeper  s lopes , e r os ion 
msy res tr ict A d eve l opment , es pec ia l ly A 1 , by sur f a c e  remova l of l itter  
and/or p art ia l or t ota l remova l of A 1 tha t ha s d eve l oped . 
D eve lopment of B thick  A2 and A3 is a s sociated with  l ower s l ope 
pos it ions . A lthough A2 + A3 thicknes s is d irect ly corr e la ted wit h  A 1 
thickn e s s  (T�b l e  3 ,  p a ge 7 2 ) , the former  is s ign if icant ly  corre la ted 
with more topographic  va riable s ; the s e  two A hor izon va r i s b l es a re  
s im i l a r l y  corr e l a ted , i . e . , negative ly or  pos itive ly with  topogra phic  
va r ia b l es but s ta t is t ic a l ly s ignif icant corre l at ion s  d i f f e r . D irect  
corre l a t ion with  l ower  s lope pos it ions and invers e corr e l at ion with  
high pr otect ion ang l e s  a s s oc ia t ed w ith s teeper  s lopes imp l ies  a r e l a ­
tions hip o f  this s oi l  va riable  to s lope ang l e , s im i l a r  t o  the A 1 . How­
ever , A2 + A3 is d ir ec t ly r e l a ted to re l ie f . The d irect  r e l a t ions hip 
to r e l ief , a lb e it its l ow l eve l , appears to c onf l ict  w ith re l a t ions hips 
w ith  other vs riab les  s ince a pos itive , pred ictable  r e l a t ion s hip ex is ts 
between re lief  and s l ope ang l e . S ince the gre a t est  re l ief  is a s s oc i­
ated with s ands tone  r id ges and s and stone-d er ived s oi l s , other f a ctors  
a re probably ope r a t in g  here . Danie ls  et � ·  ( 1 9 6 7)  obs erved that  A2 
thicknes s , a z on e  of  e luviat ion , was  bes t  d eve l oped on w e l l-d r a in ed 
s ites on o lder , d is s ected port ions of  the Coa s t a l P la in ;  d eve lopment 
wa s bes t expres s ed in s andy-textured U lt is o l s . S im i l a r  proces s es may  
occur in  the Great  Va l ley  in the  we l l-d r a in ed s ands t one s ites  even 
though A 1 d eve l opment d oes not c oinc id e . On the s e  s an d s t on e  s ites , 
thin A 1 and thic k A2 and A3 w ou ld ref l ect  the rapid r a t e  of b io l ogic a l  
and s oi l  proce s s e s  occur ring on thes e s ites . 
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C orre l a t ion o f  s lope s hape w ith s o i l  ( or s ite)  va r ia b le s  is  
l imited to  one s o i l  va r i ab le , d epth to r oc k , and th is corre lat ion has 
l imited pred ictive  va lue . The pos it ive corr e l a tion w ith pedon d epth 
to concavities ( higher s lope s hape  va lues ) on the lands cape is  probab ly  
r e l a ted to  the pr e s ence  of  loc a l  c o l luvium in the s e  d epres s ions , in­
creas ing the pedon thickne s s . S im i l ar r e l a t ionships have been reported 
in the Cumber l and M ount a ins  of Tennes s ee (Martin , 19 66) and in O hio 
( F inney et �- , 1 9 62 ; Reimschne ider , 1 9 64) . The Ohio s tud ies were con­
cerned with l a rger va l l eys than the  data  from the Cumber lands and this 
s tudy which re l a t e  to  sma l l  d epres s ions ; s im i l a r  mechan isms a re p robab ly 
invo lved . S l ope ang l e  is invers e ly re l at ed to  pedon d epth and ind icates  
r emova l of soil  par t ic l es d owns l ope or d ecreas ed ra t e  of  hor izon d eve l op­
ment . Water ava i l ab i l ity on  thes e s ites  is thus reduced by the pres ence 
of s ha l low s o i l s  and s teep  s l opes that a cce lerate  wa ter  movement ( sur­
f a c e  and s eepage) d owns lope ( cf .  Lipps , 1 9 66) . 
The inver s e  r e l a t ion s hip between s lope ang le , r e l ief  and mot t l ing 
ind icates  that s t ee pe r  s lope s and  s ites of  greater r e l ief a re we l l  
d r a ined . Conver s e l y , mott l ing i s  d irect ly  re la ted to inc reas ing protec­
t ion angle  and t opographic length and w idth  s ugges ting that d eve l opment 
of mot t les  and chemica l reduct ion of s o i l  m in er a l s  is a s s oc iated w ith 
l ower s lopes and/o r  va l l ey pos it ions  whe r e  gravitat iona l movement of 
wa ter  is s lower ; the negative r e l a t ions hip with  s lope a s pect  indic a t e s  
a l ow l eve l c orr e la t ion with s outh f acing s lopes . 
The percenta ge of s and in the s o lum (A and B hor izons , Table  3 ,  
page  7 2 )  is  re la ted to  topograph ic f e atures  a s s oc ia ted with r idge  
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s ites , � -� · ·  s t eeper s lopes , l e s s protect ion and gr eater  r e l ie f .  The 
invers e re lat ions hip to  topographic len gth and w idth ind ica t es that 
the s e  va r iab les  a re a s s ocia t ed w ith r idge  un its . 
S i lt content in the A and B ind icates more va r iation t han the 
other s eparates . The relat ion between s i lt  in the A and s lope angle  
and r e l ief  as  we l l  as  protec t ion an gle  and r idge  di s tance is  n ot c le a r . 
S i lt  content in the B is r e l a ted to  s t e ep e r  s l opes and grea ter  r e l ief . 
This imp l ies  a r e l a t ions hip to  s and but int r a s oi l  corre lat ions  d o  not 
ind icate  this ( s e e  Tab l e  3 , p a ge 7 2 ) . I nc re a s ed c l ay  percentage is  
re l ated t o  s outhwes t a s pects , l ow s lope ang l e , l ow re l ie f , and topo-
graphic l ength and w idth ( va l ley  pos it ions ) .  
Increas ed s tone  vo lume in s o la  a ls o  r educes  a va i la b le wa ter and 
s tone is r e la ted d irect ly to s teeper  s lopes , greater  r e l ie f , and in-
vers e ly r e lated to w id e  topogra phic units . S t one vo lume is a ls o  c or-
r e l at ed w ith lower s l ope pos ition s . Franzmeier  e t  a l .  ( 1 9 69 )  and 
S a f ley ( 1 9 70 )  obs erved increa s ed s t one d own s l ope and s ugges ted co l luvia l 
activity . In  the Great Va l ley  this may a l s o  be  true on lower s lopes 
of  promin ent r idges ; in add it ion , va l l ey  s oi ls a re c ommon ly  character-
iz ed by in s itu chert and/or other unwea t he r ed pa rent ma teria l .  
The a s sumpt ion that l e s s water  is ava i lab le  on s t eeper s l opes  
( gre-a ter re lief )  is subs tant iated when water  c a l cu l a t ions a re c or r e l ated 
w ith  site  va r iab l es . Water ava i labi lity is  reduced further on t he s e  
s ites  when thin A 1 hor iz ons , higher s and and s t one percentages a re c on-
s id e r ed a s  when the  d irect a f f e c t  of  a s pect , s l ope pos it ion , and s lope 
s hape a r e  cons id ered . 
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An intens ive s tudy of the Ma rsha l l  F or e s t  in Georg ia , a ls o  
loc a t ed in the Ridge and V a l l ey phys iog raphic province ,  ind icates s im­
i l a r  r e l a t ions hips ( Lipps , 1 9 66) . As s lope ang l e  increa s ed , texture 
of the A became s and ier , the B horiz on and tota l s oi l  d epth decre a s ed 
and s t on e  percentages  increas ed . 
S oi l  pH � t  a l l  d epths is pos itive ly  corr e l a ted w ith s teeper  
s l opes . The contr ibution of bases  by ve getat ion , addit ion of ba s es  by  
wea the r ing of  ca lca reous s and s t ones  such a s  Cha pman Rid ge un its and 
s ha l es , � - � · , Athens :sha les , a s sociated w ith s ome  s teep  s lopes end/or 
pres ence of c l ay  m iner a ls with re la tive ly  higher c<Jt ion exchange 
capac ity may improve the ba s e  s t a tus of s ome s o i l s  on t hes e s ites which 
a r e  expected to have lower pH ( Lipps , 1 9 6 6) becaus e of rapid l ea ching , 
f ewer  exchange s ites  and lower nutr ient input f r om vegetat ion . 
C orr e l a t ion o f  s oi l  and s it e  factors  with  a spect  is recogn ized 
and empha s ized in the l iterature  s inc e varying a s pects  pos s e s s  va rying 
m ic r oc l imates  that inf luence s oi l  f orma t ion p r oces s e s  (Gi lbert and Wo l f e , 
1 95 9 , Cooper , 1 9 60 ; Finney et a l . , 1 9 62 ; Lipps , 1 9 6 6 , Martin , 1 9 6 6 ; 
Mowbray  and Oos t in g , 1 9 68 ;  Wa l ker , 1 9 68 ;  S a f l e y , 1 970 ) . The effect  upon 
wa t e r  ava i l ab i l ity ha s a ls o  been emphas ized by  Minckler  ( 1 94 1 ) , S toekler  
and Cur tis  ( 1 9 60 ) , Na s h  ( 1 9 63) , W i ld ing et  a l .  ( 1 9 65 ) , and  D aubenmire 
( 1 9 68 ) . 
In  this s tudy in which the d irect  e f f e c t  of  a s pect  on t empe r a tur e , 
and p lant proces s es such as evapotranspir ation a re n ot pre s ent l y  b e in g  con­
s id e r ed , s oi l  and othe r s ite va r ia b l e s  a ppear  ind ependent of s l ope d irec­
t ion ; c orr e l ations  that do  exis t are of l ow ord er . A deta i led  s tud� of 
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phys ica l  and c hemic a l  s oi l  properties  on oppos ing n orth  and s out h 
s lopes  in the R id ge and Va l ley  phys iographic prov ince  of s outtMe s t ern 
Virgin ia ind ica ted tha t morpho l ogic a l  phys ic a l  and chemic a l prope rties  
va r ied l it t le between the two s ites ; s imi l a r it y  in  pa rent mater ia l wa s  
cons ide r ed the primary  factor contr ibut ing t o  the homogen e ity in that 
s tudy ( Los che et  � - , 1 9 70 ) . The s t eeply s l op in g  land s capes  of this 
reg ion have not been intens ive ly stud ied . Fur ther  invest i ga t ions a r e  
needed in this r e gion o f  d ivers e geology and t opography t o  con f irm the 
re l ative ind epend enc e of s oi l  d eve lopment on d if f erent  a s pects  as sug­
ges t ed b y  the s e corre lat ions . 
Mu ltip l e  Regres s ion Ana lys is of  Vegetat ion and S e l e c t ed Taxa 
From s imple  c or r e la tion matrices , and f r om s imp le  c orre l a t ions 
w it h  the environmenta l parameters  and s e l e c t ed t r ee taxa , s oi l  and 
s ite va r iables  w er e  s e l ected a s  independ ent va r ia b l e s  in mu l t ip l e  re­
gres s ion ana lys is of  vegetat ion and taxon cha r a c t eri s tics  ( Tab l e  6) . 
Va r iables  were  s e l e c t ed on the bas is of high f requency of corre l ations 
with othe r s it e  va r ia b l es , cor r e l a t ion coe f f ic ients  of higher nume r ica l 
va lue , and a s s umed e c o l ogic a l  importanc e .  Va ria b l e s  w e r e  chos en that 
f r e quen t l y  corre l a t ed w ith other s ite  variab l e s  in an a tt empt t o  
ut i l iz e  va ria b l e s  t ha t  repr e s en ted a n  integrat ion o f  characte r i s t ic s . 
Interacting s oi l  and s it e  va r iab les  w e r e  chos en on the ba s is of 
high s oi l-s ite c orre l a t ion c oe f f ic ients and a s sumed e c o l og ic a l  s ign if­
ic ance . In add it ion , the numerica l va lues of int eracting variables  re­
quired s im i lar  e c o logic a l  int erpr etat ion . For ex amp l e , inc r e a s ing 
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TABLE 6 .  S e lected S oi l  and S it e  Va riables  and Interactin g  Va r iables  
U s ed in Mu l t ip l e  Regres s ion Ana lys is . 
Va r ia b l e  
S o i l  
Thicknes s o f  A2 + A3 ( inches ) 
Depth to  Rock C inche s )  
A S and (percent) 
B Clay ( percent)  
Ava i lab le Water ( inche s )  
pH A 
pH C ( or at  42 inches ) 
S ite  
S lope Angle  (degrees ) 
S lope P os ition ( percent )  
S lope S hape ( ra t io)  
Topographic Length ( m i l e s )  
Re l ief  ( f eet)  
S oi l-S ite Interact ions  
Depth to Rock x Ava i l a b l e  Water  
Depth to Rock x A2 + A 3 
Depth t o  Rock x S l ope S hape 
Re l ief x S l ope Ang l e  
Re l ief x S lope P os it ion 
S lope Pos ition x A2 + A3 
S l ope Ang l e  x A S and 
As s igned X 
X2 s  
X2 9  
X 3o 
X 3 1  
X 32 
X 33  
X 34 
As s igned x2 
X 1 6  
x l 7  
X 1 8  
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va lues of s lope percen t  and in creas ing in ches of ava i l ab le  wa ter  w e re 
not us ed a s  interact in g  va r ia b l e s  becau s e  the va lues a r e  e c o logic a l ly 
mutua l l y exc lus ive and wou ld c onfound the ana l ys is . 
S tep-w is e  mu l t ip le  regres s i on ana lys is us ed to ana lyze  r e l a t ion­
s hips between s e l ected ind ependent variab les  and vegetation and s e l e c t ed 
tree  va r iab le s  a pply  to  the ent ire  s tudy area . Vegetat ion va riab le s  
us ed were  p lot tota l d ens ity and ba s a l area . R e lat ive d ens ity , r e l a­
t ive bas a l  area  and importance va lue of  1 8  s e l ec ted tree  taxa with a 
m in imum of 10 percent f r equency in the s tudy a r ea were  us ed in the re­
gre s s ion of independ ent va r ia b l e s  on an ind iv idua l  taxon . F iv e  s epa­
rate regress ion equa t ions were  ca l cu l ated w ith tota l dens ity and bas a l 
a re a  as  d ependent va r ia b le s . Thes e e quat ions  were  ca lcu la ted to  d e ter­
m in e  the effects  of ( l) a l l  ind ependent va r iab le s , v iz . , s oi l , s ite , and 
the ir quadratic  terms in one equa t i on , ( 2 )  s oi l  variab les  a lone , 
( 3 )  s it e  var iables  a lone , ( 4) s oi l  and s ite variables  w ithout int er­
act ion terms , and ( 5 )  s oi l  and s it e  var iab le s  w ith interact ion terms , 
res pect ive ly . Fifteen r egres s ion e qua t ions  were  ca lcu la t ed for  each 
tree  taxon ; re l a t ive d en s ity , r e l a t ive ba s a l  area , and importance va lue 
were  des i gnated a s  d ependent va r i a b l e s  a nd s eparate  equa t ions ca l cu l a t ed 
f or regress ion of each  a rrangement of  ind epend ent variables  l i s ted above 
on each  taxon ' s  three  va lues . 
I n  this d is cus s ion , equat ions  l is t ed have the highe s t  R2 a s s oc i­
a t ed w ith  tota l dens ity , bas a l a r ea , and e a c h  taxon cha racte r i s t ic . 
S ta t is t ica l ly ,  the s e  a re ,pred ict ive e qua t ions e s t ima t in g  the var ia t ion 
in the d ependent va r ia b l e  determined by the ind epend ent v a r ia b l es ; R2 
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expres s e s  the amount of va r ia t ion in Y a ccount ed for  by the ind ep endent 
va r ia b l e s . Un l e s s  otherwis e noted , equations ind ic a t ing re lat ions hips 
of  ve ge t a t ion and d if f erent taxa to  s o i l  va riable s  on ly  compris e 
Append ix A ;  s it e  va r iable  equat ions are  in Append ix B .  Thes e equa ­
tions  w i l l  be ref erred to in d is cus s ion and c ited in pa renthes es by 
Append ix lett er  and equat ion number ; for examp l e  (A- 6 ,  7 ,  8) refers  
to  Append ix A ,  e qua tion ( s )  6 ,  7 and 8 .  
E quat ions inc lud e independ ent va riab l e s  in the ir decrea s ing 
ord er of  importance in contribut ion to t ot a l R2 ; this  is  a ls o  the ord er 
va r iables  entered in the s tep-wis e regre s s ion program . Equat ions a re 
s ign if icant a t  the . O S  probabi l ity  leve l ;  this  is d etermin ed by perform­
ing F t e s t s  on ana lys is of va r ianc e  tab l e s  a s s oc i a ted with each equa­
t ion .  Va riables  that do  not add 1 percent  to the tot a l  R2 a r e  exc lud ed 
f r om  the e qua t ion .  Further , the pa rtia l regre s s ion coeff ic ients (b)  
are  s ign if icant at  the . 20 leve l o f  probab i l it y ; the t t e s t  f or s ign if­
icance  of regress ion coeff ic ient s was c onduc t ed for  each b ( Stee le  and 
Torrie , 1 9 60 ) . 
The s e  equat ions a s sume tha t ind epend ent va r ia b l e s  a r e  addit ive 
but d o  not a s s ume l inearity . Rec a l l  that logar ithmic  and inver s e  of 
X transf ormations  were tested  by s imp le  co r r e l a t ions among d epend ent 
and ind ependent va r iables  but d id not appear  to inc r e a s e  the numb e r  of 
corr e l a t ions , va lues of r or meaningful  inf ormat ion . 
Tot a l  ove rs tory d ens ity , inc lud ing a l l  taxa , is  not e a s ily  pre­
d ic ted in the s tudy a re a : 
n = 684 
y = 6 . 3 6 + . 30 3  x 12 + . 0 35  x4 - . oo 5  x 2 7  
R2 = 0 . 0 8 Y � S . E . E .  = 1 1 . 1 8 ! 3 . 1 5 
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Tot a l  dens ity apparen t ly inc reas e s  w ith increa s ing r e l ief CX 12 ) 
but d ecrea s es on s ites  with the greates t r e l ief  (nega t ive x2 7 ) .  The 
pos it ive r e l a t ion to c lay  in the B horizon CX 4 )  ind icates tha t  this 
a s s ocia t ion with re l ie f  is not highly  pred ic t a b l e  s ince  c l a y  in the B 
is invers e ly r e l a ted to  r e l ief  ( Tab le  3 ,  p age 7 2 ) . The low R2 ind i­
c a t es tha t  a c ons id erable  amount of va r ia t ion in t ot a l d ens ity is n ot 
accounted f or by  the s e va r iables ; other environmenta l or his t oric a l  
va riable s  and mana gement and compet it ion a r e  a s s oc i a t ed w ith va riat ion 
in d ens ity . The re l a t ions hip between tota l d ens ity and s oil  va riables  
a l on e is wea k  (A- 1 ) ; available  wa ter , c la y  in the  B a nd pH of  the A 
a c c ount for  3 percen t  of the va r ia t ion . Re l ief  is t he on ly t opographic 
var iab l e  s ign if ican t ly re lated to d ens ity and it a c c ount s  f or 3 percent  
of the  variat ion in a l l  equa tions in which it is in c lud ed (B- 1 ) . 
The inver s e  r e l a t ions hip to  ava i l a b l e  w a t e r  in s oi l  and s oil­
s ite equat ions  ind ic a tes  a wea k r e l a t ions hip to  x er ic s it e s . The in ­
ve rs e r e l a t ions hip between re l ie f  and a va i l a b l e  water  a l s o  imp l ies  dry  
habit a ts with incre a s ing re lief . S ince re lief  is  the on ly  s ignif icant 
s ite  va r ia b l e  pred ict ing tota l d ens ity , the s e  va r iab le s  sugge s t  the 
t end ency f or higher d ens ity to  be a s s oc ia ted with  r e l at ive ly  d ry s ites  
that  d o  not  advers e ly a f f ect e s t ab li shment and s u rviv a l bu t may  re­
s t r ict  ra pid growth and dens ity reduct ions  by c ompetit ion . 
P redicting tot a l  dens ity by regres s ion t e c hnique is d ifficu lt . 
In  the Cumber l and Mount a ins , the on ly var iab le  s ignif icant ly a s s oc ia ted 
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with tota l dens ity wa s pH (Ma r t in , 1 9 66) . Ca refu l s e l e c t ion of other 
s it e  var iables , more homogene ous vegetat ion and/or a pp l ic a t ion of other 
techn iq ues w i l l  be  requ ired if va r ia t ion in this vegetation va r ia b l e  
is  re l ia b ly pred ic ted . 
Tota l b as a l  a r e a  is d ir e c t l y  re l a ted to  c lay  in the B hor izon 
OC
4) ,  the in teract ion of d epth to  rock and A2 + A3 thickn e s s  
CX2 9) ,  and 
a va il a b l e  water  (X 5 ) but invers e ly re lated to  pH of the A (X 6) :  
n = 684 
Y + 9 .  60 + o . o 3 l  x4 + 0 . 004 x2 9  -- 0 . 0 62 x 6 + o . o 2 o  x 5 
2 - - + - + R - 0 . 0 7  Y - S . E . E .  - 10 . 02 - 3 . 8 7 
The low R2 ind icates  l imited pred ic t ive v a lue bu t ind ic a tes that 
increas ed ava il a b l e  water  promotes an  inc rea s ed annua l inc r ement be-
cause  pa rt  of the interaction term is s t rongly c orre l a ted w ith  ava i l a b l e  
wa ter va lues . When s it e  va riables a lone a r e  cons idered ( B-2 )  bas a l  a r e a  
is invers e ly re lated to  increas ing s l ope ang l e  which a l s o  reduces a va il-
able  wa ter . The pos itive re lat ions hip with  c lay  in the B hor izon may  
a l s o  ref lect  a s im i l a r  r e l at ionship  a s  the f iner  textured s oi l s  reta in 
more water  except  in c a s es  of high c l a y  ( c l a y  or s ilty c la y  textur a l 
c la s s e s )  conten t . Increas ed c la y  in the B a l s o  ind ica t es more nutrients 
may be ava i l a b l e  tha t a ls o  promote l a tera l and a p ica l growth .  B a s s ett 
( 1 9 64) a s s erts  that  d iameter growt h  is  s t rong ly  a f f ec ted by moisture  
ava ilabi l ity ; he  wa s able  to  account for 95-97  per cent of annua l incre-
ment va r i a t ion in p ine  a nd hardwood when s o i l  moisture data  c o l lected 
over a 20-year  per iod were  ut i l iz ed in regr es s ion e qua t ions . I n  the 
Cumbe r l and Moun t a ins , increas ed ba s a l area  was a ls o  re l ated t o  
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environmenta l f a ctors  f avor in g increas ed s oi l  moisture , viz . , nor th­
f a c ing s lopes , upper  s lope pos it ions which appa rent ly rece ived more 
precipitat ion than l ower  s lopes , and s o l a  w ith low s t one cont ent 
(Ma r t in , 1 9 66) . 
Kramer ( 1 9 62 )  conc lud ed t ha t  water  d e f ic its d irect ly a f fect  tree  
growth by reduc ing c e l l  turgor which a f f ects  reduced c e l l  s iz e , d ivi­
s ion and proces s es d irec t ly invo lved in growth ; growth is a f f ected 
ind irect ly through env ironmenta l e f f ects  on r ates of phys iologica l 
proces s e s  such a s  phot os ynthes is , nutr ient uptake , trans locat ion . 
Obvious ly , the interact ions a r e  of  prime importance . 
Further s tud ie s on tree  growth in this s tudy a re a  w ou ld he lp  
c l a r ify  contro l l ing environment a l  f ac tors ; c a r e fu l  s e l ec t i on and measure­
ment of  mean ingfu l s oi l  and s it e  f a ctors c ontro l l ing ava i la b l e  moisture 
and mine ra ls wou ld probably  be  the most informa tive . Indeed , r educ t i on 
of environmenta l  and vegeta t ion a l var ia t ion a s s oc iated w ith the e qua­
t ion pres ented here  w ou ld be  d e s irab le . 
Quercus a lba  is the mos t w id e ly d i s t r ibut ed and apparent ly one 
of the l east  s ite  r e s t r icted taxa  in the s tudy a r ea . I ts f requency 
and d ominance throughout the Great  Va l l ey  has been recogn ized (B raun , 
1 9 50 )  a nd in this s tudy its f re quency over a l l  p lots  wa s 5 5  percent . 
Lack  of s ite  r e s trict ion is ind icated b y  l ow R2 but certain s o i l  and 
s ite  f ac tors a r e  us efu l in pred ict ing its  c ontribu tion to  forest  c om­
mun ities ; interaction va r ia b l es d id not y ie ld add it iona l inf orma t ion : 
( n  = 3 7 7 )  
( 1) R e l .  d en . = 20 . 67 6 - 0 . 15 3  x 8 + 0 . 1 55  x 5 
2 
R = 0 . 0 7  Y � S . E . E .  = 2 5 . 7 9 ! 1 7 . 60 
( 2 )  Re l .  B .  A . = 3 6 . 7 2 3  + 0 . 434 x 5 - 0 . 149 x 8 - 0 . 2 1 1  x7 -
o .  3 80 x2 
R2 = 0 . 10 Y t S . E . E .  = 34 . 1 5 ! 22 . 52 
( 3) I . V .  = 69 . 222 + 0 . 6 6 6 X 5 - 0 . 3 1 6 X 8 - 0 . 335 X 7 - 0 . 638 X2 
R2 = 0 . 10 Y t S . E . E .  = 5 9 . 95 ! 38 . 14 
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S l ope  angle  (X 8 ) and a va i l ab le wa t er (X 5) are the two mos t important 
environment a l  va r iab le s  pred ic t ing Quer cus a lb a  character is t ics . The in-
vers e re l a t ions hip to s t eeper s l opes  a c c ount s  for  the mos t va riat ion in 
r e l a t ive d ens ity cx8 = 5 percent)  but inc re a s ing ava i l a b l e  wa ter  accounts  
for  more  va riat ion in  re l ative b as a l area  and importance va lue (X5 = 7 and 
6 percent  res pec t ive ly) . The importance of wa ter  ava i l a bi l ity  effec t ing 
growth ,  p articu l a r ly d iameter  gr owt h , is ind ica t ed by the  cont r ibut ion 
to  R2 by ava i l a b l e  wa ter  in this  equat ion , a s  oppos ed t o  t he 2 pe rcent  
contr ibut ion t o  t ot a l  va ria t ion in  the fir s t  equat ion . Ava i la b le water  
is  a ctua l ly an  int e gr a ted va r i a b l e  s ince p e r cent s ton e , s o lum d epth and 
t ex tura l c l a s s  of d if f erent hor izons  enter int o  its ca l cu la tion ; wa t e r  
ava i l ab i l it y  i s  grea tes t in d eep  s oi l s  high in percent s i l t  and low in 
s t on e . Th is l at t er re l at ions hip of a va i l a b l e  wa ter  to  b as a l  a r e a  and 
imp or t ance  va lue sugges t s  that r e l a t ive ba s a l  a r e a  contr ibutes  more t o  
importanc e va lue than re l a t ive d ens ity , and tha t 2 ·  a lba  c ontr ibution in 
c ommunitie s  t end s t o  be  a fun c t i on of s iz e  ra ther than numbers . When 
s it e  variables  a l one  a re  cons id er ed (B-3 , 4 ,  5 )  the inve rs e re l at ions hip 
to s l ope angle  (X 8) is the on ly  one contr ibut ing l perc ent or more t o  
R2 ; when s oi l  va riables  are  c ons id e r ed (A- 3 , 4 ,  5 )  ava i l a b l e  w a t e r  (X5 ) 
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2 contr ibutes  66-88 percent of R and pH of the C CX 7) contr ibutes  the 
rema ind er . 
The invers e re lat ions hip t o  s lope ang l e  sugges ts Que rcus a lba 
d ominance on l ower s l opes , rol l ing or f la t t en ed topogra phy and /or low 
r idges w ith  l it t l e  re l ief . The re l a t ive importanc e of s lope angle  to  
d ens ity and ba s a l  area  s uggests that  f actors  a s s oc iated w ith this a re 
more important in e s t a b l ishment and ear ly  surviva l but tha t gr owth 
tends to be  a funct ion of ava i lab l e  wa ter . A lthough s lope  ang le  cer-
t a in ly mod if ies s o i l  water re lat ions hips , other a t t r ibut e s  a s s ociated 
w ith d ecrea s ing s lope s uch as  vegetat ion d ens ity and type and s tab le  
s ubs trate  may be equa l l y important in  ge rm in a t ion and e s ta b l is hment . 
Martin ( 1 9 6 6) and S af ley ( 19 7 0 )  d ocumented the ubiquity of this 
taxon in the Cumber land Mounta ins  of Tenn es s ee . L ow R2 va lues d erived 
f r om equa tions emp loying s im i l a r  s o i l  and s ite  va r ia b l e s  in the s e  
s tud ies  ind ica t ed w id e  d is t r ibution . H oweve r , both s tud ies ind ica t e  
tha t the t axon i s  more impor tant on s outhe r ly a s pects . L a c k  o f  c or-
r e l a t ion w ith s l ope  d ir ection in this s tudy s ugges ts  l e s s  res t r ic t ion 
in t he Great Va l ley : a d irect re lat ions hip to  l e s s s teepnes s  (Ma rt in , 
1 9 66)  and l ower s l ope pos it ions (S a f ley , 1 9 70) s ugge s t s  that d ens ity 
and ba s a l  area were  best expres s ed on s it e s  w ith more ava i l a b l e  water . 
Ga i s e r  ( 1 95 1) , Yawney and Trimb le  ( 1 9 68) and Hannah  ( 1 9 68) re-
ported increa s ing 2 ·  a lba s ite ind ex on l ower  s l opes . A lthough s l ope 
ang l e  per � wa s n ot corre lat ed w ith s ite  ind ex in the s e  s tud ies , 
l ower s lopes a r e  genera l ly character iz ed b y  l e s s  s l ope inc l inat ion , 
d eeper  s oi l s  and more ava ilable  wa te r . Tr imb l e  and We itzman ( 1 95 6) 
--
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reported on oa k s ite  index on d is s e cted topography in  Wes t  Virg in ia , 
Ma r y land and P enns y lvania ; s it e  ind ex of a l l  o aks ( inc lud ing Que rcus 
a lba )  decreas es w ith increas ing s te epnes s .  Sma l l e y  ( 1 9 6 7 )  noted a 
s ite  ind ex of white  o ak  incr e a s e  on l ower s lope pos it ions and ones 
with incre a s ing s te epn es s ;  however ,  the contribut ion of s l ope ang le  
to  s it e  ind ex va riat i on wa s neg l igib l e  when other  topographic f actors 
and age are c ons idered . 
The inve rs e r e l a t ions hip of 2· a lba  ba s a l a re a  and importanc e 
va lue t o  pH of the C hor izon and d epth of rock  cx 7 and X 2 res pect ive ly) 
col l e c t ive ly accounts  for 2 perc ent of the tota l varia t ion in both d e­
pend ent va r iab l e s . The s imi l a r ity  of the two e quat ions ind icates the 
gre a t e r  inf luence  o f  ba s a l  a r e a  upon importance va lue . 
The re l at ions hip of 2· a lba ba s a l a r e a  t o  l ow pH in the C CX 7 ) 
sugge s t s  s l ower growth of the t axon on we l l-d r a in ed , highly  l e a ched 
s oi ls w it h  a l ow b a s e  s ta tus . Low pH of the C ind ic a tes  l ow pH in the 
B hor iz on a l s o  s ince  pH in the two hor izons is highly corre l a t ed (Ta b l e  
3 ,  pa ge 7 2 ) . To wha t extent  t he s e  r e l a t ions hips ref lect  t he a c tu a l  
ava i l a b i l ity o f  minera l s  t o  root s y s t ems and a c tua l m inera l uptake is 
not known . Indeed , a l ow b a s e s t a tus in the s e  hor izons is ind ica t ed 
bu t the d e gree  of root a ctive and pa s s ive mine r a l  abs orption a t  thes e 
depths is not we l l  known (Kramer and Koz lows k i , 1 9 60 ) . The pH va lues 
d eterm ined in this s tudy are  c ommon l y  found in f ore st  environment s 
(Lutz  and Chand ler , 1 94 6 ) . Voigt ( 1 9 62 )  s t a t es that the l eaching 
proces s may be more important ge o logica l l y than b io l og ic a l ly s ince 
loss  of  m inera l s  from the s oi l s  is counterba l anced by the cyc l ica l 
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n a ture of upta ke , l os s , and retent ion of minera ls  by ve getat ion . The 
inverse  r e l a t ions hip of re l a t ive b a s a l a rea  ( and importanc e va lue) t o  
r e l a t ive ly  highe r  va lues o f  pH in the C hor iz on may b e  an ind irect in-
d ic a t ion of  inc r e as ed growth e f f e c t ed by  incre a s ed s o i l  a e r a t ion ,  more  
ava i lable  wate r , c ond itions f a vo r ing root d eve l opment , and /or thicker 
A hor izons  as s oc ia t ed with les s s l ope angle . In any event , I s er ious ly  
ques t ion the  d ir ec t  e f fects  of  higher  pH in the C hori z on upon nutr ient  
uptake and subs equent inf luence on  tree  growth on thes e s ites . 
The invers e r e l a t ions hip b e tween r e l a t ive bas a l  a r e a , importance  
va lue and d epth t o  roc k is incon s is tent w it h  the two va r iab les  con-
tr ibut ing the mos t t o  R2 , viz . , ava i lable  water and more gen t l e  s lopes . 
Neit her  f ie ld obs e rva t ions n or corre lat i ons (Ta b l e  3 ,  p a ge 72 , and Tab le 
5 ,  page 84 , support  this  r e l a t i on sh ip . 
Que r cus pr inus is s econd in f r equency ( 30 percent)  t o  Quercus 
a lba in this s tudy . Equat ions  f or this t axon have higher R2 va lues : 
n = 2 04 
( l ) Re l .  D en . = 4 1 . 4 7 3  + 0 . 5 7 3  X u + 0 . 492 x 8 - 0 . 0 2 8  x 9 -
0 . 4 94 x 6 - o . o o 3  x 34 - o. l 5 5  x 7 
R
2 = 0 . 1 8 - + + Y - S . E . E .  = 34 . 3 3 - 2 2 . 1 7 
( 2 )  R e l . B . A .  = 4 6 . 2 1 0  + 0 . 7 6 1 X u + 0 . 4 30 X g - 0 . 2 5 1  x 9 -
o . 5 8 9  x 6 + o . 0 1 6  x 3 3  
R2 = 0 . 2 2  Y + S . E . E . = 4 1 . 8 5 ! 24 . 00 
( 3) l . V .  = 100 . 1 3 + l . 0 34 X g  + 1 . 12 8 X l l - 0 . 3 7 6 X 9 
1 . 15 6  x 6 + o . 0 2 4  x 3 3 - o . oo 6 7 x 34 - 0 . 3 14 x 7 
R2 = 0 . 2 3  Y !  S . E . E .  = 7 6 . 1 8 ! 44 . 1 9 
100 
Re l ative d ens ity , ba s a l a rea , and importance va lue are d ir e c t ly 
re l a t ed to  wid e  topographic units  CX 1 1 ) and s teep  s lopes  (X 8) .  The s e  
va r ia b l es account for 60 percent o f  the tota l va riat ion in the s e  e qua­
t ions . When s it e  var ia b l es a l one  a r e  c on s id ered (B- 6 ,  7 ,  8) , re l ief 
CX 12 ) is a ls o  d irec t ly re l a t ed to the d ependent va r iab le� . Negat ive 
re l at ions hips ex ist  between l owe r s lope pos it ions (X 9 ) ,  h igher pH in 
the A horizon CX 6) ,  and the t hree  d ep endent va riable s . 
R e l a t ive dens ity and importance va lue are  a l s o  negat ive on pH in 
the C hor izon and the interact ion o f  s lope perc ent and sand cx 34) ;  the s e  
va r ia b l es each c ontr ibu te 1 perc ent t o  tota l R2 . 
The re la tions hips to s oi l  va r ia b l e s  (A- 6 , 7 ,  8) ind ica t e  nega­
t ive re l a t ions to s and in the  A cx 3 ) , c l a y  in the  B (X4) , and pH of  
the A .  The negat ive r e lat ions hip to c l a y  in the B supports  the re l a ­
t ions hip of the tax on to  w e l l -d r a in ed s ites  w it h  low wa ter  ava i l a b i l ity ; 
this is not s upported by the r e l a t ion s hip to  s and in the A .  The re l a­
t ive ly  l ow tota l va r i a t ion a c c ounted f or by the s oi l  va riables  compa red 
to s it e  va riab le s  and the pre s ence  of one s oi l  va r i a b le in the s o i l-s ite 
equat ions  ind icates  tha t  s o i l  c haracter is t ics  per s e  a r e  not a s  inf luen­
t ia l  in a ffecting Quercus pr inus growth , s urviva l and overs tory c on­
tr ibution a s  environmenta l c ondit ions  a s s ocia ted with topographic vari­
a t ion .  A lthough wid e ly d is tr ibuted in t he c entra l port ion of the 
Dec iduous For e s t  Format ion , the s e  equ a t i on s  do ind ic a t e  the taxon ' s  
a b i l ity to  oc cupy r e l a t ive l y  dry  habitats . P a rker  ( 1 9 69)  noted tha t 
2 ·  prinus is common ly  cons id� r ed l e s s  d r ought s ens itive than most  other 
oaks . 
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The re l a t ions hips of  this taxon to s teep  s lopes , upper  s lope 
pos it ions and greater re l ie f  is  ev idence of Quercus prinus on xer ic , 
unprotected s ites of  prominent r id ge s . The d irect  r e l a t ion to  topo­
graphic length is n ot c le ar  in view of previous interpretat ion of this 
va r iab l e ; this does  sugges t tha t  t he prominent ridges a re a ls o  l arge  
topogra ph ic un its . Braun ( 1 950)  recogn ized d ominanc e of 2·  prinus on 
s teep  uppe r s lopes in the Cumber land Mounta ins ; Mart in ( 1 9 66) and 
S a f ley  ( 1 970)  a ls o  d ocumented the d ominance of this taxon on upper 
s lopes in the Cumber lands . On the Cumber l and P la t eau and in the Cumber­
land Mounta ins 2· p r inus is a ls o  r e l ated to the hotter , d r ier s outh­
f a c ing s l opes (Cap l en or , 1 9 65 ; M a r t in , 1 9 6 6) . In  the northern part  of 
the Great  Va l ley , Wo l f e  ( 1 95 6) r e cogn iz ed 2 ·  prinus as  a ma j or con­
s t ituent on s outh s l opes and r idge  tops irrespective of geo l og ic forma­
t ion ; more  recent ly , We s t  ( 1 9 7 0 )  r ecogn ized its  preva l ence  on w e l l ­
dra ined s ands tone sites . Cha pman ( 1 95 7) rec ogn ized a Che s tnut O a k  
f ore s t  type on s a nd s tone s oi l s  a s s oc ia t ed with s t eep s lopes  o f  Eng l is h  
Mounta in , in the s tudy a rea . I n  the Smoky M ount a ins , c ommun it ies ( be­
l ow 4000 ft . in e levat ion) were  cha racteriz ed by 2· pr inus pres ence  
and/or d om inance on many  open s outh and s outhwest  s lopes (Whittake r , 
195 6) . Lipps ( 1 9 6 6) r ecogniz ed a 2·  prinus d omina ted fores t type on 
upper nor th-f a c ing s lopes in the Ma rsha l l  For e s t  of Georg i a . 
S ite index s tud ies in the northern Appa la chian s ind ica t e  d om in­
anc e of 2· pr inus on s te ep , upper s l opes whe re oa k s ite  ind ex is  l ow 
(Tr imble and We itzman , 1 95 6) . Bue l l  et  a l .  ( 19 6 6) obs erved d om inance  
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of  Quercus p r inus on upper , expos ed r id g e  s it es in New Jersey . Fowe l l s  
( 1 9 65 )  s ta tes  that the taxon grows bett e r  than most oaks on d ry s it e s  
cha r a c t e r iz ed b y  s andy s oi l s . 
S ite  va riables  and in teracting s ite  va r iables  a c c ount for va r ia -
t i on in Quercus ve lut ina  whi ch h a s  a f re quency o f  2 7  percent . P ercent 
v� r ia t ion accounted for by the s e  va r iables  is of low or? er  a l though R2 
va lue of r e la t ive basa l area  is  tw ice  the va lue f or re l ative d ens ity 
and importance  va lue : 
n = 1 8 6  
( l) Re l .  D en . = 1 5 . 9 69 + 0 . 10 9  x·3 - 0 . 7 1 7  X 9 + 0 . 00 1 5 X 32 
o . 2 7 l  x 8 + o . oo 9o x 3 1  
R2 = 0 . 0 7  Y :!:  S . E . E .  - =  1 8 . 9 8  :t 10 . 7 1 
( 2 ) Re l .  B .A .  = 2 9 . 2 0 1  + 0 . 0 1 5 x 34 o . 904 x 8 + o . O l 5 x 3 1  -
R2 = 0 .  1 5  
o . 3 3 7  x 3 + 0 . 1 2 7  x4 -- 0 . 6 1 4  x 1 1  
Y � S .E . E .  = 2 0 . 20 :t 1 3 . 7 0 
( 3) r . v .  = 1 9 . 8 35 + o . 2 9 l  x 3 + 0 . 12 1  x 5 + o . O l 7  x 3 1  -- 0 . 430 x 8 
R2 = 0 . 0 7  Y + S . E . E .  = 3 7 . 32 ! 2 1 . 90 
The invers e r e l a t ions hip of r e l a t ive d en s ity to  lower s lope pos i-
t ions CX 9) and s t eeper s lopes (X 8 ) sugges t s  its gre a te s t  c ont r ibution 
t o  tota l d ens ity occurs on upper  s lopes of r id ges  w ith low r e l ief , 
c re s ts of  ro l l ing  topography and/or modera t e ly inc l in ed upper s lopes 
on prom in ent r id ge s . The pos it ive r e l a t ions h ip to  the interact ion of 
r e l ie f  and s l ope pe rcent CX 32 ) ind ic a t e s  2· ve lut ina  is not a ma j or 
d om inant on f l a ttened t opog ra phy and broad h i l l  c re st s . S im i lar  re la-
t ions hips of 2 ·  ve lut ina  den s ity and ba s a l  area  to  s lope ang le  and 
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pos ition have been reported f or the  C umb e r l and Mounta ins (Ma rtin , 1 9 6 6) . 
The pos it ive c orre l a t ion with s � nd in the A (X 3) ind ic a te s  a s s oc iat ion 
with more prominent un its , � - � · ,  s and s t one r id ges and kn obs . S and in 
the A is the on ly s oil  var ia b l e  s ign if icant l y  corre l a t ed w ith Quercus 
ve lutina in s oi l  regres s ion e qu a t ions (A -9 , 10 , l l ) ; r e l a t ive basa l 
area  is  not s ign if icant ly r e l a t ed t o  any s oi l  va r iab le  in those equa­
t ions . 
A lthough the equat ion ha s l ow pred ictive va lue , this re lat ions hip 
of this taxon to s andy-textured s oi l s  ( re c a l l  that  s and in the A and 
B � re r e l a t ed in this s tudy) has been reported by S t out ( 1 9 5 2 )  in New 
Y or k , Lind s ay et a l .  ( 1 9 65)  and McQueeny ( 1 95 0 )  in I nd iana . Regres­
s ion e qua t ions d eve l oped by  Cranks haw et  � ·  ( 1 9 65 )  s howed tha t 2 ·  
velutina d ens ity was  invers e ly r e l a t ed t o  incr e a s ing s oi l  mois ture and 
pH va lues . Par ke r  ( 1 9 69) reports tha t this t ax on to lerates d r ought 
cond it ions ; s oi l  moisture s tre s s  can  d eve l op rapid ly  in s andy-textured 
s oi l s  and this re l a t ion to s oi l  textur e may r e f l e c t  adaptat ion of 9 ·  
ve lutina t o  d r ie r  s ites . Its  a b i l ity  to  grow r a p id ly dur ing  e s t ab lish­
m ent ref lects  c ompe t it ive ability  o f  the t ax on (C armean , 1 9 7 1 ) . 
The invers e re l at ions hip b e tween r e l a t ive b a s a l a r e a  and s and 
in the A CX 3 ) and s lope ang le (X 8) and the pos itive r e l a t ion to c l a y  
in the B hor izon CX4) s uggests  tha t 2 ·  ve lut ina growth is r e l a ted to  
s ites  w ith more  a va i lable  wa t e r  and nutr ient s ; the  pos itive corre l a t ion 
with the int eract ion of re lief-s l ope ang l e  CX 3 1 ) and s lope ang le-s and 
in the A (x 34) reduces  the pred ictive va lue of the s e  va riab le s
' r e l a ­




v� riables  e ach  a cc ount for approx ima t e l y  50 percent of R2 . The s e  r e-
l a t ions hips a gree  in part  w ith s ite  ind ex s tud ies  by C armean ( 1 9 65 ) 
and Hann a h  ( 1 9 68 ) ; however , the ir s tud ies  ind ica t e  tha t s it e  index of 
Quercus ve lutina d ecrea se s  on s oi l s  with higher c lay  percentages in 
the B hor izon .  
The dire c t  re lat ionship of impor tance  va lue t o  inc re a s ing sand 
in the A <x. 3) ,  more ava i lable  wa ter  (Xs ) and re l ief-s l ope  ang l e  inter-
act ion Cx 3 1 ) and d ecreas ing s lope ang le  (X 8 ) ind ica t e s  the integrat ion 
of va r ia b le s  a s s oc ia t ed with r e l a t ive d en s ity  and ba s a l  area . 
S it e  var iables  a ccount for  the mos t variat ion in Que rcus rubra 
equations : 
n = 1 7 7  
( 1 ) Re l .  Den . = 1 6 . 8 7 9  + 0 . 1 80 x 8 - 0 . 14 3  x 1 1  
o . 2 9o x 1 2  + o . oo 8  x 3 3  
R2 = 0 . 12 Y ± S . E . E .  = 1 5 . 85 ! 1 1 . 3 3 
( 2 )  Re l .  B .A .  = 1 9 . 6 7 3 - 0 . 1 8 8  x 8 + 0 . 2 7 9 x 5 
0 . 1 60 X 7 + 0 . 34 7 X 2 
Y ± S . E . E .  = 2 2 . 0 7 ! 1 7 . 6 8 
( 3) I . V .  = 14 . 7 6  + 0 . 1 63 x 8 - 0 . 10 1  x 3 1  + 0 . 1 60 x 5 
Y ± S .E .E .  = 3 7 . 90 ± 2 7 . 3 6 
S lope angle  (X 8) a ccoun ts f or 6 6 , 5 0•, and 7 5 percent  of the 
va r ia t ion in e quat ions 1 ,  2 ,  and 3 ,  respectivel y ,  but the r e l a t ions hips 
d iffer . R e l a t ive d ens ity is  d ir e c t l y  re l a t ed t o  s teeper  s l opes  (X 8) 
but the s e  s teeper  s lopes  are  a s s oc ia t ed with  sma l l  t opographic units 
(X l l) of l im ited  r e l ief  cx 12 ) ;  a positive corr e lat ion w ith s lope 
1 0 5  
pos it ion A2 + A3 thickness  inte r a c t ion (x 3 3) ind ica tes a r e l at ion sh ip 
to l ower  s lope pos i ti ons  and thicker A hor izon s . In  the Cumber land 
Mount� ins , Ma r t in ( 1 9 6 6) rec ognized a Northern Red O a k  F ores t Type on 
s teep s l opes , but in that s tudy , d ens ity was  a l s o  re l ated to uppe r 
s lope pos itions . 
R e l � t ive b as a l area  is r e l a ted to  s ite  f actors a s s oc ia t ed with  
more mes ic s ites ; in  addit ion to a d irect  r e l ations hip to l e s s  s lope 
ang l e , bas a l  a r e a  is  a ls o  d irec t ly re l a ted to  ava i l a b le wa t e r  (X 5 ) and 
increa s ing s oi l  d epth <x2 ) .  Arend and Ju l ander ( 1 94 8) report inc re a s ing 
s ite  ind ex of Que r cus  rubra on  s ites  w it h  d e eper  s oi l s  and greater  
depth in  the  A r kansa s  O zarks . Gys e l  and A rend ( 1 95 3) report tha t 2 ·  
rubra growth i s  enhanced on s ites  cha racteriz ed by s o i l  and topographic 
charac teris t ic s  that incr e a s e  water  ava i l a b i l ity  bu t promote d r a inage 
and a eration .  I n  Wes t  Virg in ia , Y awney ( 1 9 64) obs erved that s ite  ind ex 
of the t axon wa s highe s t  on l ower , north-fa c ing s lope s . 
I n  addit ion to  var iab le s  a s s oc ia t ed w it h  d ens ity a nd ba s a l  a r e a , 
importance va lue is a l s o  invers e ly r e l at ed t o  r e l ief-s l ope angle  int er-
act ion (X 3 1 = l pe r c ent ) . 
Equat ions c oncern ing s ite  variables  a l one (B-12 , 1 3 , 1 4 )  have R2 
va lues of  s im i l a r  ma gn itud e ; ind icat ing the importance of  topogr aphic 
va r iation in pred ictin g  2 ·  rubr a  res pons e .  The on ly s ignif icant s o i l  
var iable  equa tion (A- 12 , 1 3 , 1 4 )  i s  l ow in p red ict ive va lue becau s e  of 
l ow R2 ( 3 percent)  and , more important , because  the va riab les , s o i l  
d epth (X 3 ) and pH (X 6) were  tota l ly exc lud ed f rom e qu a t ions invo lving 
a l l  f ac tors ; i f  pred ictable  r e l a t ions hips ex is t , con t r ibut ion to t he s e  
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l a tter  e quat ions  s hou ld a ls o  ex is t . 
I n  re lat ion t o  other o a ks , Quercus rubra a pparent ly  i s  the mos t 
mes ophytic in cha racte r ; the c ontr ibut ion of  the taxon to  forest  s truc-
tur e  on  mes ic s ites , � - � · ,  r e l � t ive l y  coo l and/or mois t s ites  w ith high 
water  ava i lability , has been recognized by B raun ( 1 950) , Martin ( 1 9 6 6) , 
C a brer�  ( 1 9 69 ) , and S a f ley ( 1 9 70 )  in the Cumb e r l and M ount a ins , Whittaker  
( 1 95 6) in the Smoky Mounta ins ( a l though he  us ed the term s ub-mes ic  corn­
pa red to the mes ic c ove hardwood f or e s t s ) , Mowbray  and O os t ing  ( 1 9 68 )  
in North C a r o l ina , O hmann and Bue l l  ( 1 9 68) in New Jersey , S chme lz a nd 
Lind s a y  ( 1 9 7 0 )  in I nd iana . 
However , the taxon is n ot s ite  res t r ic ted and can b e  a ma j or 
overs tory const ituent r angin g  f r om mes ic , north-f a c ing s lopes  and/or 
deep , med ium-textured s oils  to d r ier  s out h and wes t-f a c ing  s lopes  and 
r idgetops , and/or s andy-textured s oi l s  (S tout , 1 9 62 ;  Cran ks haw et  a l . , 
1 9 65 ) . Certa in ly s ite  res tric t ion c annot be  inferred by the l imit ed 
predic t ive equat ions pres ented here , p a r t icu l a r ly when corre l a t ions 
of t ax on characteris t ics  to ident ica l va r ia b les  a re  revers ed . 
The chos en s o i l  and s ite  va riable s  a ccount for more va r i a t ion 
in Quercus fa lcata  d en s ity and bas a l  a r e a  than any oaks in this  re­
gre s s ion analys is : 
n = 1 1 1  
( 1 ) R e l . D en .  = 1 6 . 9 5 3 - 0 . 3 3 3  x 12 + 0 . 32 8  x 2 + 
o . O l 6  x 4 - o . l50 x5 - o . o 9o x 3 
R2 = 0 . 1 3 Y � S . E . E . = 14 . 8 9 Z 8 . 34 
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( 2 )  Re l .  B .A .  = 9 . 2 65 - 1 . 0 5 5  x 12  + 0 . 324 X l l  - 0 . 440 x 5 + 
0 . 10 1  x 9 + o . 6oo x2 + o . 72 6  x 6 - o . 9 15  x 1 -
0 . 1 8 6 X 8 
R2 = 0 . 2 9  Y � S . E . E .  = 2 5 . 10 ! 14 . 99 
( 3 )  I . V .  = 45 . 0 7 1  1 . 145 x 12  + 0 . 2 9 9  x 1 1  - o . 43o x 5 + 
0 . 7 5 7  x 2 + o . l0 7  x 9 
R2 = 0 . 2 2  Y !  S . E . E . = 40 . 00 ! 2 1 . 2 7  
The invers e r e l a t ions hip t o  re l ief  Cx 12 ) in e a ch e quat ion a ccount s  
for  54 , 3 8 , and 5 6  percent o f  t h e  var ia t ion i n  the respect ive equa tions 
and the pos itive r e l a t ion to top ographic l ength contr ibutes 1 5 , 2 1 , and 
18 percent  to  teta l R2 res pective ly ; r e l a t ive b a s a l a r ea is a ls o  
2 
d irec t ly r e l a ted to  l ower s l ope pos it ions  cx 9 = 3 percent added to R ) 
and invers e ly r e l a ted t o  s teeper  s l opes cx 8 = 1 percent added to  R
2 ; the 
r e la t ive r e l a t ionship of  bas a l  a r e a  to importanc e va lue is ind icated by 
its d irect  r e l a t ions hip to l ower s lope pos it ions . Equa t ions dea l ing 
with r e gres s ion of s it e  va riables  on the t ax on ' s chara cterist ics (B- 15 , 
1 6 ,  1 7 )  r e f lect  pred ic t ive va lue of thes e va r ia b l es ; r e l a t ive d ens ity 
a ls o  is invers e ly re lated  to  s t e eper s lopes . 
More variat ion account ed f or in b as a l a rea  r e l a t ive to d ens ity 
(a  f a ctor  of 2)  ind icates  tha t c ontr ibut ion by  the taxon t o  s tand 
dens ity  and es t a b l is hment is c ontro l led by other f a cto rs not measured . 
The s e  va riables  ind icate  res t r ict i on of Quer cus f a l c a t a  t o  va l ley  
pos it ions c haracteriz ed by  low r e l ie f  and s l ope angles . E s tab l i s hment , 
growth and surviva l is  a ls o  enhanc ed on s oi ls cha racterized by deep 
s ol a ; this re l a t ions hip coup led with the topographic cha ra cter i s t ics  
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imp l ie s  that ava i lable  w�ter is r e l ative l y  high c ompa r ed to s ites  
occupied by other oaks . An inver s e  r e l a t i ons hip between d ens ity and 
per c en t  s �nd CX 3) and a d irect  r e l a t ions hip of ba s a l  a rea and higher 
pH va lues CX 6) a l s o  ind icates  r e l a tive ly  higher bas e s tatus ; s o i l 
var ia b l e  e quat ions (A- 15 , 1 6 ,  1 7) s how tha t the re lat i ons hip of the s e  
proper t ies to d ens ity and ba s a l area  are  n o t  mutua l ly  exc lus ive . How­
ever , d ens ity , bas a l area , and the inte gra ted impor tance va lues s how 
an invers e r e l a tions hip to ava i lab l e  wa t e r  OC5) . This  a ppa rent anoma ly 
can be exp l a ined in part by the pos it ive r e l a tions hip of  d ens ity to 
percent c l a y  in the B hor iz on CX4) ;  higher  percentages  of c la y  ind ica t e  
increas ed  ca tion exchange s ites  and probab l y  higher bas e s ta tus but 
can a ls o  reduce wa ter  ava i lab i l ity by impe d in g  inf i l t r a t ion and percola­
t ion of wa ter ; further , ana erobic c onditions c ou ld d eve lop that wou ld 
be unf a vorab l e  t o  r oot deve l opment . The s e  r e l at i ons hips ind ica t e  tha t  
es tabli shment , surviva l and c ontr ibut ion o f  Quercus f a l c ata t o  f orest  
c ompos it ion in the Gre a t  Va l ley is  a s soc ia t ed with  p oo r ly  d r a ined s oil s  
and leve l t opography ; the inver s e  re lat ions hip of ava i la b l e  wa ter to 
growth a ls o  s ugge s t s  s ite res triction .  D is t inct ion betw e en poor ly 
dra ined up lands , terrace  and/or bottomland s ite s  is  not eas i l y  d et er­
m in ed by  the s e  ca lculat ions . H igh c lay  p e rc entages  in the B imp ly  de­
ve lopment f r om res iduum and s oi l  proces s es , e s pe c ia l ly c lay  trans l oca­
tion , r e f lect  d eve l opment over  l ong per i od s  of  geologic t ime . 
Re lega t ing  2 ·  f a lcata  to particu l a r  s ites  bas ed on equa t ions 
a ccount ing  for  1 3-2 9 percent of tota l va r ia t i on in tax on d ens ity and 
ba sa l a r e a  mus t  be c ons idered with c aut ion . S tud ies r ec ogn iz ing the 
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taxon a s  a ma j or c omponent of the  overs tory a r e  f ew in  number and a lmost 
c onf ined to  Coas ta l P l a in s it es c hara cter ized by enti r e l y  d if ferent 
c l imatic regimes and vegetat ion c ompa red to the Great Va l le y . Qua r ter­
man and Keever ( 1 9 62 )  recognized mix ed ha rdwood fores ts on the Coas ta l 
P l a in w ith Quercus f a lcata  as a c ommon cons t ituent ; the s e  s ites  were  
d om inan t l y  ro l l ing up l ands w ith d eep soi l s  and rapid int e rn a l  d ra inage  
( re la t ive to f lo od ed or occas iona l ly f lood ed t erraces , a l luvia l ,  swamp 
or mars h r egions ) . C a p lenor ( 1 9 68)  compared loes s and non- loes s s ites  
in  M is s is s ippi ; 2·  f a l cata  wa s conf ined to  the  d r ier , a c id s oi l s  of non­
l oe s s  up l ands . C a p l enor c ons id ered the s e  the x e r ic s ite s  in the region ; 
taxa t o l er ant to a c id s oils  w ith a l ow a va i l a b l e  wa ter  ho ld ing  c apacity  
occupied thes e s ites . 
A re l ative ly narrow e c o l og ic a l  amp l itud e of this taxon i s  ind i­
ca ted in this s tudy . F owe l ls ( 1 9 65 )  notes tha t it may  oc cupy a wid e  
r ange of environments ; in I l l inois ,  d istr ibu t ion is p r ima r i ly on xeric 
s it es , e specia l ly r idgetops and uppe r  s outh and wes t-f ac ing s lopes . 
In the Cumber l and Mounta ins of Kentucky , I have record ed it a s  a m inor 
c ons t ituent of s a ndy , sha l l ow s oi l s  of r idgetop s ite s  ( unpub l is hed d a t a ) . 
S e lected  s o i l  and s it e  va r iables  a c c ount f or more var ia t ion in 
Que rcus s t e l la t a  c ont r ibution to  p l ot d ens ity than r e l a t ive bas a l  a re a  
o r  importance va lue : 
n = 102 
( l ) Re l .  D en .  = 40 . 1 93 - 0 . 9 78  x 12 + 0 . 0 32  x 2 7 - 0 . 02 1 x2 8  + 
o . o l 9 x 20  - o . oo 6  x 3 1  - 1 . 592  x 5 + 1 . 70 1  x 2 
R2 = 0 . 18 Y !  S . E . E .  = 1 5 . 1 7  ± 8 . 1 8 
1 10 
( 2 )  Re l .  B .A .  = 2 2 . 9 7 6  + 1 . 200 x 1 - 0 . 532 x 6 + 0 . 242 x 7 
R2 = 0 . 0 9  Y !  S . E . E .  = 1 8 . 2 1 ! 12 . 0 5  
( 3) I . V .  = 3 6 . 7 1 8 - 0 . 2 0 7  X 8 
R2 = 0 . 04 Y ! S . E . E .  = 3 3 . 38 ! 1 8 . 62 
I nvers e  r e l a t ions hips between re l a t ive d ens ity and r e l ief  CX 12 ) 
�nd ava i l able w�ter  (X5 ) � re mod if ied by  the quadratic terms of the s e 
var ia b les  cx2 7  and x2 0  respective ly) . Thes e  re l ation s hips sugge s t  that 
Que rcus s t e l lata  d en s ity d e c r e a s es  w ith  inc re a s ing r e l ie f  f rom a r e a s  
w ith m in imum re l ie f  t o  ro l l ing h i l l s , l ow r id ge s  and t hen d en s ity t ends 
to  incre a s e  w ith increa s ing r e l ie f ; s imi l a r ly , overs tory c ontr ibut ion 
appe a rs higher on the moxt x e r ic s ites , d ecreas es  on mes ic s ites , and 
t ends to increa s e  a ga in on s ites  w ith the greatest  amount of ava i l ab l e  
wa ter . The s e  c a n  be c on s idered mutu� l r e l a t ions hips i f  the propos it ion 
is  a ccepted tha t incr e a s ing re l ie f  (with s t eeper s lopes , s ha l l ow s oi l s )  
indica tes l e s s a va il a b l e  w� ter . This tend ency o f  b imod a l  d ens ity ha s 
b e en s t a ted by Fowe l ls ( 1 9 65 ) ; g .  s t e l l a t a  d is tr ibution has b e en d ocu­
m ented on xeric , s outh- f a c in g  r id ges  with s �ndy-t extured soi l s  as w e l l  
a s  mois t , poor l y  d r a ined s ite s . The inver s e  r e l a t ionship of  r e l a t ive 
dens ity  to  int e r a c t ing varia b l e s , d epth to rock-ava i l a b l e  w a t e r  cx 2 8) 
and r e l ief-s lope ang l e  CX3 1 ) a ls o  ind ica t e  bimoda l t endenc ies . The 
d irect  re l a t ions hip of r e l a t ive  b a s a l  a r e a  t o  thic kne s s  of A (X 1 ) and 
pH of  C CX 7) imp l ie s  tha t growth is enhanced on s ites  w ith more  a va i l­
a b l e  nutr ients ; the  l ow tota l R2 a s s oc i a t ed w ith  the s e  va r ia b l e s  l owers  
the predic t ive va lue . A l l  of  the importance  va lue va r ia t ion is a c c ounted 
f or by an invers e r e l a t ions hip to s lope perc ent (X 8) .  S ince  this 
variable  is not a s s oc ia t ed with  e i ther property of importance v a l u e  
i t s  predictive va lue is  a ls o  que s tionab l e . S ite  and s oi l  equa t ions 
(A and B ,  1 8 , 1 9 , 20)  do not c la r ify  the re lat ionship of Que rcus 
s t e l lata  to the s e lected var iab l e s . 
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D is tribut ion of 2 ·  s te l l ata  over a w id e  range of environment a l  
gradients a s  imp l ied here i s  not c ommon ly recognized in this region 
nor is it recognized a s  a frequ ent  d om inant in f ore s t  c ommunit ies . 
Ma r t in ( 19 66) obs erved tha t 2 ·  s te l l ata  wa s conf ined to s outh- f a c in g  
leads which were  c ons id ered the most  xeric  s it es on W i l s on Mountain . 
S im i la r ly , Saf ley  ( 19 70 )  reported its  a s s ociat ion and l im ited c ontr ibu­
t ion to wides pre ad but characteris tica l ly sub-x e r ic to x er ic s ite s  in 
the Cumber l and Mount a ins  and on the Cumbe r l and P lateau .  In the Ridge 
and Va l ley phy s iographic province ,  W o l f e  ( 1 9 5 6) and Lipps ( 1 9 66) r ecog­
niz ed the taxon a s  a m inor c ons t ituent of x e r ic s ites  but Finn ( 1 9 68 )  
f ound it  important on  Lenoir l ime s t on e . 2·  s t e l lata  i s  a ma j or con­
s t ituent of vegetat ion in the "Cross  Timbe r" r egion of c entra  1 Okla­
homa and Texas  (Dyks terhuis , 1 948 ) . C ommon ly  a s s ocia ted w it h  Que r cus 
mari land ic a in that reg ion , it is  a pparent ly  b e s t  adapted to  s ites  of 
l ow ava i l a b le wa ter  and/or in a r e a s  wher e  c ompetit ion f or ava i lable  
wa ter  and nutr ients is  r educed . 
I nteract ion va riables  c ommon ly  a ccount f or va riat ion in Que r cus  
coccinea equations . S pe c if ic int e r a c tion terms a re not s ha red in c om­
mon between r e l ative dens ity and ba s a l a re a  but appea r  together in the 
importance va lue equa t ion ; again the integra l nature of  this l a tt e r  
term c a n  be  visua l iz ed : 
n = 7 7  
( l) Re l .  Den . = 1 9 . 7 63 - 0 . 0 3 1  x 33 - 0 . l l0 X 8 -
o . oo 8  x 32 �0 . 2 37  x u  + o . 1 1 8  x 5 
R2 = 0 . 14 Y ± S . E . E .  = 1 9 . 48 + 1 3 . 6 7  
1 12 
( 2 )  Re l .  B .A .  = -8 . 92 1  + 0 . 35 6  x 5 - 0 . 0 33  x2 9 - 0 . 0 37  x 1 1  
o . oo 9  x 3 1  + o . oo 5  x 32 + o .  645 x 6 
R2 = 0 . 20 Y ± S . E . E .  = 24 . 50 ± 1 5 . 62 
( 3) r . v .  = 2 8 . 904 + 0 . 5oo  x 5 - o . 0 6l x 33  + o . o l 8  x 32 
o . 5 95 x 1 1  - o . oo 9  x 3 1  
Y ± S . E . E .  = 4 3 . 9 8  � 2 6 . 35 
Re l a tive  d ens ity and ba s a l a r e a  a r e  pos itive l y  r e l ated to  ava il­
able  wa ter  (X5 ) ;  the va riable  a c c ounts f o r  1 7  percent of  tota l R
2 of  
r e l a t ive d ens ity and 50 percent of tot a l  R2 in  ba sa l a r e a . A lthough c om­
mon ly  a s s ocia t ed w ith dry , s outh- f a c ing r idges  and/or m idd l e  and upper 
s lopes  (Fowe l ls , 1 9 65 ) , the re l a t ions hip o f  b a s a l  area  ( growth) a nd 
wat e r  ava i labi l ity  in this sugg e s t s  tha t Que rcus coccinea  is a s s oc ia ted 
w ith more mes ic s ites  than the s te e p  s lo p in g  r idges and c an be a ma jor 
const ituent on mes ic s ites . Doo l itt le  ( 1 95 7) reported that s ite ind ex 
of the taxon inc re a s es with inc re a s in g  d epth of the A hor iz on , decre a s ing 
percentage  of s and in the A and on l ower  s l ope pos it ions ; a l l  of the s e  
va r ia b l e s  ame l iorate  wa ter ava i l abi l ity on d is s ected topography . I n  the 
Cumber l and Moun t a in s , Ma rt in ( 1 9 6 6) n ot ed that  .2 ·  coc c in e a  d ens ity and 
bas a l  a r e a  inc r e a s ed on lower s l ope s . M owbr a y  and O os t ing ( 1 9 68)  n oted 
f a s te r  growth and higher l . V .  of  the taxon on the lower s outh s lope of a 
gorge in the North Caro l ina B lue Rid ge Moun t a ins . The negative 
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r e l ations hip of r e l a t ive bas a l  a re a  to topographic l ength oc 1 1) and 
r e l ief-s l ope  percent  interaction Cx 3 3) is evidenc e of increa s ed growth 
on t he undulatin g  t opography and/o r  d olomite  r id ge s  with l e s s  re l ie f  
and l ower s lope ang l e  c ompared to prominent r id ges w ith greater  re l ie f  
and st eeper  s lopes . The ne gative re l a t ions hip of  bas a l a r ea  to  d e eper 
s o i l s  and thicker A hor izons (depth t o  rock - A2 + A3 thickn e s s  int er­
a ct ion , x2 9) is not c ompatib l e  w ith  a pos it ive r e l at ions hip t o  wa ter  
a va i labil ity , but on s it es ind ica ted by  the s e  e qua t ions , s o i l s  may  be  
predom inant ly s il t  l oam or  s i lty c l a y  l oam in  t exture and t hus r educ e  
the neg a t ive effect  o f  more s ha l low s o l a . When s oi l  proper t ies  and 
r e l a t ive  bas a l  area  a r e  cons id ered s epara t e l y  (A-22 ) , water  ava ilabil­
ity account s  for 80 percent of the varia t ion .  Re l a tion ships t o  t extur e 
a r e  non-s i gnif ican t ; thinner  A hor iz ons (X 1) c ou ld have been t he d om­
inant f a ctor  in the interact ion term since  it a ccounts  f or 2 pe rcent 
of the tota l R2 in r e l a t ive dens ity and importance  va lue . The nega­
t ive  r e l a t i ons hip of r e l at ive d en s ity to l ower  s lope pos it ions , t hicker 
A hor iz on s  ( ind icat ed by s lope pos ition - A2 + A3 thickne s s , X33) ,  
s t e eper s lopes cx8 ) and large t opographic units  cx 1 1 ) ind icates  that 
e s t abl i s hment and c ontribut ion to tota l s tand d ens ity is greate st  on 
s im il ar  s ites  tha t promot e growth ; d ens ity m a y  b e  gre a t e r  on the upper  
s lopes but  not  neces s a r ily  ba s a l  area . 
Regress ion equa t ions c ons ider ing s ite  va r ia b l e s  s ep a r a t e l y  a re 
non-s ignif icant (B-2 1 , 2 2 , 2 3) . 
The common recognition of Que r cus coc c inea  a s  a xerophyte 
(Whittake r , 1 95 6 ;  O hmann and Bue l l , 1 9 68 )  may be an  ove rs imp l if icat ion .  
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The occurrence of the taxon on d r ie r  s ites  may be re l a ted  to  high l ight 
intens ity requiremen ts  in the s eed l ing s ta ge and its  a d a ptive morpho-
l ogic a l  Bnd/or phys iologica l f e a tures  tha t a l low wa t e r  c on s erva t ion . 
However , growth  in l oc a l popu l a t ions appe ar s  d irect ly  re l a t ed t o  wa ter  
a va i l a bi l ity  ( cf . Doo l itt le , 1 9 5 7) . Fu rther , Ka rnig and Lyf ord ( 1 968)  
repor t ed h ighe r  mor t a l ity of Quercus coc c inea  r e l a t ive to  other  oak  
taxa f o l lowing a f ive-year  drought in New Eng l and on s ites  c ha rac ter-
ized  by  s ha l l ow s oi l s  ( 12 -24 in . depth) ; area  cont r ibu t i on d r opped from 
35 s quare  feet  t o  approx ima t e ly  10 s quare feet  per  acre  ove r  the d r ought 
per iod . 
The predictive va lue of C a rya ,  g labra  e qua t ion s  is l ow ;  t his  in-
d icates  the w id es pread  d is t r ibu t ion of the taxon ( 3 6  percent fr equency) 
or that other env ironmenta l parameters  a r e  more import an t : 
n = 242 
( l ) Re l .  Den . = 2 5 . 10 3 - 0 . 15 1  x4 + 0 . 0 1 1  x2 9  
0 . 222  x2 + 0 . 140 x 1 1  
R2 = 0 . 0 9  - + + Y - S . E . E .  = 1 3 . 1 1 9 . 63 
( 2 )  Re l .  B .A . = - 12 . 440 + 0 . 3 12 x 6 + 0 . 024 x 9 + 0 . 1 1 7  x 10 
R2 = 0 . 0 7  Y ! S . E . E .  = 1 3 . 1 1  + 1 1 . 5 6  
( 3) I . V .  = 2 5 . 1 5 9  0 . 2 3 7 X 4 + 0 . 3 7 l X 6 - 0 . 1 34 X 3 
Y � S . E . E .  = 2 8 . 54 ! 1 9 . 69 R2 = 0 . 0 6  
The negat ive r e l a t ions h ip t o  f iner- t ex tu red  B hori z ons  (X4) 
accounts for  60 percent  of the tota l var iat ion of the d en s ity equa t ion .  
This r e l a t i ons hip and the invers e r e lat ion t o  d e ep s oi l s  (X 2) and nar-
r ow t opog r a phic  units  ( pos it ive X 1 1 ) ind ic a t e s  tha t the t ax on contr ibut ion 
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to  over s t ory d en s ity  i s  grea t e r  on w e l l-d r a ined s ites w ith  s ha l l ow 
s oils ; this c ha r a c t e r iz es s ites  c ommon t o  the s ands tone r id ge s  of the 
Rome F orma tion . The d irect r e l a t ions hip of the depth to rock A2 + A 3 
thicknes s  interact ion CX2 9) a c c oun ts for  a s  much var iat ion a s  x 2 and 
x 1 1  comb ined and ref l e c ts an inc ons ist ency w ith x2 . This inconsi s tency 
may  be due to chance corre l a t ion but may a l s o  ind ica te tha t t he t ax on 
occupies s and s t one  s ite s  with s ha l l ow to  d eep s oi l s  thus ind ic ating its  
w ide  eco log ica l amp l itud e . 
S ite  equa t ions (B -24 , 2 5 , 2 6) ind icate  d ir ect re lat ion s hip with  
s te eper s lopes (X8) for  a l l  va lues of Carya  glabra ; this a ls o  imp l ies  
a s s ocia tion w it h  p r om in ent r id ges . S oi l  e qua tions  (A-24 , 2 5 , 2 6) imp ly  
a s s oc iation with c oa r s e-textured a nd s ha l l ow s oi l s  (nega t ive x4 and x2 
� 
w ith  re l ative d ens ity = 8 8  perc ent  of  tota l R2 ; n e gative x4 w ith I . V .  = 
50  percent of tota l R2 ) .  
D irect re l a t ion ships between r e l a t ive  bas a l  area , l ower  s lope 
pos it ions (X9) a nd con cave s lope form cx 10 ) ind icate growth  is enhanc ed 
on mes ic s ites  a nd the d irect  co r r e lation w ith pH of the A horizon in-
d icates  an a s s oc ia t ion w ith c a l c a r e ous pa rent ma teria ls  or t axa  that 
contr ibute more exchange a b l e  ba s e s . In a d is cus s ion of a l l  hickory 
taxa , Boison and New l in ( 19 10 )  r ecogn iz ed that growth of � · g l abra  in 
particu l a r  wa s promoted by mois t , more  f e r t i l e  cond itions  a lt hough t he 
author cons id ered it t o  have the l ow e s t  wa t e r  r equirements of a l l  hic kory 
taxa with regard to  s ur viva l and populat ion d i s t r ibut ion . P a rker ( 1 9 69 )  
not ed that � ·  g labra  i s  c ommon l y  r e ported a s  the mos t d r ought res is tant 
hickory taxon . Mitche l l  and Chand l e r  ( 1 9 3 9 )  s tud ied growth r e s pon s e  of 
.. 
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C a rya  glabra  to  nitrogen s upp ly . Optima l growth was corre lated with  
n it rogen l eve ls  higher than  thos e a s s oc ia t ed with  growth of oak  t ax a  
but l ower than l eve l s  a s s ociated w i t h  opt ima l growth of Fraxinus 
americana and Lir iod endron tu l ipifera ; growth of C a rya g labra is  un-
doubted ly promoted by meta l l ic c a t ions a s  we l l .  Nutrient s tatus in 
s o i l s  of this region affects growth of a l l  taxa to s ome d egree  but 
appe ar s  to s ignific ant ly a f f ec t  � ·  g l abra  growth to  a pred ictab l e  de-
gree ; pH of the A accounts f o r  60 pe r c ent  of the tot a l  variation 
as s oc ia ted with bas a l  a re a  in this s tud y . Nut rient requirements of 
tree  taxa in this a rea  a r e  es s entia l ly unknown ; inves t igations of this 
part icu lar  taxon ' s m inera l r equirements  w ou ld be meaningfu l particu-
lar ly  when it is c ons idered the mos t w id e s pread hickory in this a r e a , 
in the Appa l achians in gene ra l  ( Powe l l s , 1 9 6 5 ) , and probab l y  in the 
Cumber land Mounta ins of Tennes s ee ( cf .  Ma r t in , 1 9 66 ; S a f le y , 1 9 70 ) . 
A pos itive re lat ions hip between va lues of Ca rya tornentosa  and 
highe r pH va lues (X 6) in the A hor izon a c c oun t f or 33-43 percent of 
the contr ibution to tota l R2 . Variat ion a c c ounted for  by the s oi l  
var ia b les  is  100 , 7 8 , and 8 6  percent of t ot a l  R2 in e qu a t ions 1 ,  2 ,  
and 3 re spective ly : 
n = 1 72 
( l ) Re l .  D en . = - 12 . 6 15  + 0 . 4 5 5  X 5 + 0 . 1 3 7  X4 -
0 . 52 9  x 1 + 0 . 1 85 x2 
R2 = 0 . 0 7  - + + Y - S . E . E .  = 1 7 . 5 3 
( 2 )  Re l .  B .A .  = - 14 . 62 6  + 0 . 552  x 6 
10 . 73 
o . oo5  x 3 1  + 
R2 = 0 . 0 9  
0 . 3 7 1  x 5 - o . oo 7 x2 8  + 0 . 102 x 3 
Y !  S . E . E .  = 14 . 4 7 ! 1 1 . 5 9 
( 3) r . v .  = -22 . 840 + o . 9 74 x 6 + o . 2 2 6 x4 -
o . oo 5  x 3 1  + o . l45 x 3 
R2 = 0 . 00 7  Y ± S . E . E .  = 32 . 00 � 2 0 . 69 
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The pos it ive r e l � tions hip of r e l a t ive d ens ity to c la y  in the B 
hor izon (X4) and s o lum depth (X2 ) ind ica t es that the taxon is a m a j or 
c on s t ituent on s ites  s imilar  to Quercus  f l ac ata . Ca rya tornentos a is 
r e l a t ive l y  c ommon throughout the study a re a  ( 2 5  per c ent f requ ency) , and 
its  e s tabl ishment  is n ot as pred ic t a b l e  by ·this ana lys is as Quercus 
f a lc a t a . The re l a t ions hip to higher pH (X 6) �nd c l ay in the B CX4) in­
d icate s  that e s t ab l ishment and incre as in g  c ontribut ion t o  ove rs tory may  
be  more  d ependent upon higher base  s ta tus  t ha n  other envir onmenta l va r i­
a b l e s . 
S ite  equa t ion s  were  a l l  n on-s ign if icant and c ontr ibution of t opo­
graphic var ia b l es in the above equ� t ions is  m in ima l ;  the invers e re l a­
t ions hip of r e l a tive bas a l  area  and  importance  va lue t o  re l ie f-s lope 
percent  interaction CX 3 1 ) is ind irect  evidence  that d istribut ion is 
s omewha t res tric ted to  s ites a s s oc iated w ith  2 ·  f a l c a t a , va l l ey and/or 
r id ge s it es of mod e r a t e  re lief . 
The f act  th� t variat ion in d ens ity i s  ent ir e l y  a s s oc iated with  
s o i l  properties  is int eres t in g .  This sugge s t s  that c ontrol led experi­
ments with  var y ing s oi l  propert ies  s hou ld l e ad to und ers tand in g  the 
l imits of to l erance  of the taxon particu l ar ly dur ing e a r ly e s tab l is hment 
and s urviva l .  The equat ions sugges t independence of the taxon upon 
mic r oc l im a t ic va r i a t ion a s s oc i a t ed with t opographic change a lthough this 
is d oubtfu 1 .  
1 1 8  
Environment � l  pa rameters  a ccount ing f o r  va r ia t ion in r e l a t ive 
b a s a l  area  sugge st  that  growth is enhanced by  r e l a t ive ly  high bas e 
s ta tus  (X 6) �nd increas ing ava i l a b le water  (X5 ) on s ites that promote 
inf i l t r a t ion and perco lation a s  oppos ed to  runoff  (nega t ive x 3 1) .  The 
invers e r e l a t ions hip to s o lurn depth-ava i l a b l e  wa ter  interact ion (x 2 8) 
reduces  the pred ic t ive va lue of the re l a t ion to  a va i l a b l e  wa ter . The 
r e l a t ion to  percen t  s and in the A hor izon (X 3 ) sugges ts  that we l l­
d r a ined  and a er at ed s o ils  a ls o  promote growth . S oi l  e qu a t ions (A-2 7 ,  
2 8 , 2 9 )  a ls o  s how a pos it ive r e l a t ion to  c la y  in the B hor iz on ; this 
may a ls o  imp l y  we l l-d r a ined and aerat ed s o i l s  or tha t the taxon grows 
we l l  on b oth s ite s . 
Hickories  a s  a group gr ow s lowly  (Fowe l l s , 1 9 65 )  and may  w it h­
s tand s uppre s s ion for  over 100 years  (B oisen and New l in , 1 9 10 ) . Hence , 
growth r a te is  m od if ied by other f a c tors , p a r t icu la r ly inters pecif ic 
compet it ion tha t may  c ont r ibute  s ignif ic an t l y  t o  va r i a t ion . 
The imp l ied r e lations hip of Ca rya tornentos a to  poten t ia l ly 
mes ic s ite s  is  not c le a r ly supported by s tu d ies  e ls ewhe re . B ois en and 
New l in ( 1 9 10 )  cons idered it a c ommon c on s t ituent  of f or e s t s  on dry  up­
land s . Re l a t ive to other hickor ies , they c on s id e red it d r ought­
t o l e rant a long w ith C a rya glabra . In  the Smoky M oun t a in s , C a rya  
t omentos a is a c omponent of sub-mes ic oak  fores t s  b e l ow 2500 feet  
(Whit t a ke r , 1 9 5 6) . On oppos ing n orth and s outh-f a c ing s l ope s M a r t in 
( 1 9 66)  s tated tha t C .  tomentosa  was  more w id es pread on d r ier , s outh­
f a c in g  s lopes  than on n or th-f a c in g  s lopes and w a s  exc lud ed ent ire l y  
f r om t h e  mes ic north draws ; its  greates t c ontribution t o  overs tory 
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dens ity and bas a l a r e a  was  in a forest  type d om inated b y  Quercus pr inus 
on south-facing l e ad s . I n  M is s is s ipp i ,  the taxon is a c ommon cons t itu-
ent on the d r ie r , n on- loes s up l ands ( Cap l enor , 1 9 68) . In s outhern 
I nd iana it is f ound on dry s outh and west-facin g  s lope s a nd ridge c r es ts 
but is not c onf ined t o  the s e  s ites  (Cranks haw et  a l . , 1 9 65 ) . 
Genetic va r ia t ion in a l l  hickor ie s appears  to b e  high and hyb r id-
izat ion may occu r . O f  cours e ,  both contr ibu te  to the  eco l og ic a l  amp l i-
tude of a taxon . I n  the cas e of C a rya t omentos a ,  identif iab l e  e c otypes 
of the tax on c ou ld ex is t ;  exper imentat ion to t e s t  the ex is tence of  such 
gene pool  as s emb l a ges  in the  Cumber l and Mounta in-Gr e a t  Va l le y-smoky 
Mounta in region w ou ld he lp c l a r if y  its re spons e t o  environmenta l v a r ia-
t ion . 
Re lat ion s hips between re l ative d ens ity and bas a l  a r e a  of C a rya  
ova l is and r e l ie f  a c c ount f or more var ia t ion than any va riable s ; h ow-
ever , in I . V .  e qua t ion s , the va riab le  is non-s ignificant : 
n = 1 10 
( 1) Re l .  D en . = 2 3 . 3 9 6 - 0 . 15 6  x 12 - 0 . 104 x4 + 0 . 220  x 1 1  
R2 = 0 . 18 
o . 0 7 3  x 7 + 0 . 52 6  x 5 + 0 . 14 1  x 6 
- + - + Y - S . E . E .  - 1 3 . 04 - 6 . 55 
( 2 )  Re 1 .  B .A .  = 1 74 . 00 - 0 . 0 6 8  x2 7  o . 1 7o x 7 - 9 . 3 1 x 6 + 
R2 = 0 .  33  
0 . 12 6  x4 + o . o5o  x 1 6  + 2 . 92 2  x 12 -
o . o l5 x 1 9  + o . o 9 7  x2 1  + 0 . 1 5 9  x5 + o . 20 9  x 1 1  
Y � S . E . E .  = 1 3 . 0 5 � 10 . 40 
( 3) I . V .  = 2 1 . 8 72 o . 32 5  x 7 + 0 . 145  x 1 1  - o . 0 2 9 x 2 6  + 
o . 1 3 3  x 5 - o . oo 1  x4 
R2 = 0 . 14 Y ± S . E . E .  = 2 6 . 10 ! 1 6 . 3 3 
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The in vers e re lat ion s hip of r e la t iv e  d ens it y  to re l ie f  cx 12 ) a ccounts  
f or 33  percent of  the t ota l var ia t ion ;  the  pos it ive r e l at ions hip to  
t opographic length cx 1 1 ) and the inve rs e r e l at ions hip to c la y  in the  B 
hor izon CX4) sugges ts  an a s s oc i a t ion of the t ax on with we l l -d r a in ed , 
highly  lea ched (nega t ive  x 7) s o i ls a s s oc ia t ed w ith mod er a t e  re lief . 
The d ir ect re l a t ions h ip w ith a va i l a b l e  wa ter  sugges ts a s s oc i a t ion w ith 
s i lt l oam-s ilty c la y  l oam t extured s oi ls r at he r  than s and ier s o i l s  in 
the l oam or  c lay  l oam t extu r ed c la s s es . 
Rela tive bas a l  a r e a  is d ir e c t ly corre l a t ed w ith  r e l ie f  cx 12) but 
this r e l a t ions hip app a r ent ly  d oe s  n ot extend to  s ites w ith  the gre ates t 
re l ief (negat ive x2 7) ;  the quadr a t ic term c ontr ibutes to the t ot a l  R
2 
by a f a ctor of ten r e l a t ive to x 12 thu s  r educin g  the a s s oc iat ion w ith 
increas ing re l ie f . Re l a t ive bas a l  a r e a  is d irect ly  r e la ted to  subs t r a tes  
w ith low bas e s ta tus ( nega t ive x 6 and  x 7 ) and pos itive ly corre lated with  
increas ing c l ay  percentage  in the  B horizon CX 4) and wa ter  ava i lab i l ity  
CX5 ) .  The s e  re l a t ions hips sugge s t  tha t  w a t e r  a va i labi l ity r a ther than 
nut r ient s t a tus is more  important in c ont r o l l ing growth . S o i l s  w ith 
h igh c la y  percenta ge in the B ( c l a y  and s i l ty c lay  in texture )  a r e  
probably  n o t  conduc ive to  growth ; this is  ind ica ted by  the negative r e ­
l at ion to  the quad r a t ic f orm o f  the c l a y  var i a b l e  cx 1 9) .  
Importance va lue subs tantiate s  t he r e l a t ion of  the taxon to  s oi l s  
w ith a low base  s ta tus  (nega t ive x 7) and a ls o  ind icates  tha t water ava i l ­
abi l ity is  o f  m a j or importance .  The recognized r e lat ion to large topo­
gra phic units is mod if ied by the invers e r e l at i on to  the quadra tic  t erm 
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S oil  e qu a t ions  (A-30 , 3 1 , 3 2 )  empha s iz e  the r e l a t ion to  ava i l­
able  wa ter  and l ow ba s e  s ta tus . S it e  e quat ions  (B-30 , 3 1 , 32) ind icate  
that  the chos en topographic var ia b l e s  a re  of min or importance or  non­
s ignif icant in the c a s e  of  r e l a tive bas a l  a re a  and important va lue . 
Thes e  e qua t ions sugges t  t ha t  Carya  ova l is is m or e  mes ophytic in 
nature  than Carya  g l abra . The s e  taxa a r e  c ommon ly  recognized a s  the 
s ame  s pec ies ( Fowe l ls , 1 9 65 )  but the s e  regr e s s ions  a nd morphologica l 
( tax onom ic)  d if f e r ences a re evidenc e of d is t inct  popu l a t ions . 
Whittaker  ( 1 9 5 6) ind ica ted the mes ophy t ic nature of Carya ova l is ;  
in the S mokies , its d is t r ibut ion ext ended into  the projected coves ; they 
were  con s id ered the mos t mes ic s ites  in the a re a . Regre s s ion equa t ions  
deve l oped by  Martin ( 19 66) a ccounted f o r  16  and 19  percent of the var i­
a t ion in dens ity  and basa l a r e a  r e s pective ly . I n  that  s tudy the tax on 
wa s a s s oc iated with upper s lope s  and higher b a s e  s t a tus ; ba s a l  a r e a  wa s 
d irect ly r e l a ted to the mes ic , n orth s l ope s . Upper s lope s  were  be l ie ved 
t o  rece ive more precipitat ion than expected on the s e  s ites  thus in crea s ­
in g wa ter  ava i l ab i l ity . 
C a rya ovat a  is a wides pread  taxon bu t a m inor c omponent  in mos t 
forest  communities in which it occur s . B raun ( 1 950) recogn ized it a s  
a minor c ons t ituent on mes ic s it e s  in the Mix ed Mes ophytic , the Wes tern 
Mes ophytic , and Oa k-Hickory For e s t  Regions . A l ong with Carya  cord if ormis 
it appa rent l y  ext ends f a rther wes t than othe r  h ickory taxa a s  t he e a s t e rn 
f lood p l a in hic kor ies a nd thos e a s s oc i a t ed wit h  drier  s ites  a r e  appa r ent ly 
exc lud ed a long t he s e  mes ic s t ream s ites  (B raun , 1 950 ) . 
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I n  the s outhe rn p�rt of its range it is thought to be  mor e re­
s t ricted t o  mes ic s ites  (B ois en and New l in ,  1 9 10 ; Fow e l l s , 1 9 65 )  but 
in I nd iana , S chmetz  a nd Lind s a y  ( 1 9 7 0 )  c ons id e r ed it a c omponent of 
x e r ic , up l and s ite s . In this s tudy , its d is t r ibut ion in the Great  
Va l le y  a ppears  l im ited when bas ed upon fre quency ( l l  percent) . B ois en 
and New l in ( 1 9 10 )  r a ted the taxon a s  an  up l and hickory mes ophyte s econd 
on l y  to  Ca rya cord if ormis ; in this s tudy , C .  c ord if ormis is c onfined to 
c oo l , mois t s ites  and is the mos t s ite  res tricted  hickory . Equat ions 
invo lvin g  va lues of Carya ova ta a ls o  ind icate  s om e  s ite  res trict ions ; 
s o il and s ite var iab le s  chos en account f or more t o t a l  var iat ion than 
in other hickory taxa : 
n = 7 3  
( l) Re l .  D en . = 1 8 . 12 6 - 3 . 335  x 12  + 1 . 2 2 7  x 7 - 0 . 37 7  X u + 
0 . 64 1  x 6 + o . o o 5  x 30 - o . o 58  x2 9  -
0 . 002 x20  - 0 . 2 72 x 3 - 0 . 02 3 x2 2  
R2 = 0 . 3 1  Y � S .E . E .  = 1 9 . 72 ± 12 . 3 5 
( 2 )  Re 1 .  B .A .  = 4 6 . 920 + 0 . 004 x 2 6  1 . 87 7  x 1 2  + 0 . 0 59  x 2 7  -
0 . 2 10 x 3 - 0 . 944 x2 + o . oo 5  x30 
R2 = 0 . 1 7 Y ± S . E . E .  = 1 6 . 90 : 14 . 2 3  
( 3) I . v .  = 10 . 2 30 0 . 924 x2 - 0 . 202  x 1 1 - 4 . 35 6  x 12 + 
0 . 1 3 1  x2 7  - o . 37o  x 3 
R2 = 0 . 18 Y ± S . E .E .  = 3 6 . 5 8 ! 2 5 . 4 8 
The r e l a t i ons hip between re l a t ive d ens ity and l ow re l ie f  (nega­
t ive X 1 2) ,  increa s ing wa ter ava i labi l ity  (X5 ) ,  f iner-textured s o il s  
( n e ga t ive  X 3) ,  and deeper  s o i ls and concave s ite s  ( interaction va r ia b le 
X 3o ) i s  evidence  of  a s s ociat ion of the taxon with  moist  s ite s ; pos it ive 
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re lations hip to  higher pH va lue s  in the s o lum CX 6  and X 7 ) sugge s t  an 
a s s ociat ion w ith s oi ls of  higher ba s e  s ta tus . In a s s oc ia t ing fore s t  
taxa w it h  geo logy and s oi ls in the Ozarks , Read ( 1 9 5 2 )  repor t ed the 
preva l ence  of Carya  ova ta on l ime s t one derived s oi l s  that were  l ow in 
chert  and s and and presumably higher in exchangeable  b a s es  and ava i l ab le 
wa ter . The re l a t ions hip of C .  ovata  to sub-mes ic s ites  may be  mod if ied 
in this r egion a s  ind icated by the negative  re lat ion s hips to  the inter-
action . of s oi l  d epth and thicknes s of the A hor iz on CX2 g )  and the nega-
t ive r e lat ions hip t o  increas ing a va i lable  wa ter  and pH va lues  CX2 o  and 
X2 2 ) .  The negative  re lat ions hip to topographic l ength sugge s ts in-
cre a s ed c ontr ibut ion t o  overs tory on sit es of mod er a t e  r e l ie f . 
The negat ive re l at ions hip of r e l a t ive b a s a l a r e a  to  increa s in g  
r e l ief CX 1 2 ) is m od if ied b y  the quadratic term ( pos it ive x 2 7 ) ;  the 
pos itive r e l a tion ship to the quadratic form of topogra phic length sug-
ges ts a r e lat ion s hip to l and f orms of mod erate  r e l ie f . The d irect  re-
lat ions hip to  deep  s o ils  and conc ave s lope forms cx 30 ) and the negative 
r e l a t ions hip to increa s ing s and in the A hor izon sugge s t s  a r e lat ion t o  
s oils  w it h  a high wa t e r  holdin g  capacity but the nega tive re l a t ion t o  
d eep s o i l s  (X2 ) and the importance o f  this l a t t e r  t e rm in the I . V .  
equa tion CX2 = 40 percent of t ot a l R2) lowers  the pred ictive va lue of 
the int e r a c t ion t e rm End the r e l a t ion to  s and . In t he Cumber l and 
Mounta ins , S a f ley  ( 1 9 7 0 )  obs e rved tha t C .  ova t a  was  a m a j or con s tituent 
on l ime s t one  gorge bottom s it e s  d ominated by  Jun iperus v irgin iana and 
cha racteriz ed by sha l l ow s oi l s ; the taxon was a m inor c ons t ituent on 
other s ites  w ith  s ha l l ow s oi l s  in tha t s tudy . 
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I t  is  pos s ib l e  that Carya  ova ta e stablis�ent and growth is 
c los e ly re la ted to  t he s oi l ' s b � s e  s tatus a s  well  as othe r  s it e  charac­
teristics . Lak s hmanan ( 1 9 63)  s tudied pure s t ancs of s evera l tree  taxa  
in O hio to determin e  t he ir e ff e c ts on s oi l  charGcter is tics . S oi l  
properties  a s s oc i a t ed w it h  Carya  ova ta  included higher pH and thicker 
A 1 horiz ons . S ince  the taxon c on t r ibutes l itter this a ppa rent ly is  
conduc ive t o  rais ing s oi l pH in the A 1 , the pos it ive corre l a t ions b e tween 
r e l B t ive d ens ity and s oil  pH in the s e  equat ions is an ind icBt ion of  s uch  
a ct ion . 
S ite  and s o i l  equat ions (A and B - 3 3 , 34 , 35)  were n on-s ign if icant 
w it h  the exc ept ion of the s ite-importance va lue equ a t ion .  Of c ours e ,  
the s e  ca lcu l a t ions d o  nothing to c la r ify  the s tatus of C .  ova ta  and in 
f a c t  l ower the pred ict ive va lue of the text  equa tions . Even thou gh 69-
82 percent of the va r ia t ion in the taxon remains unknown , by us ing the s e  
v� r iables  and an a ly s e s , the evidence ind icates a re la t ions hip t o  mes ic 
s ites ; its s it e  r e l a t ions hip to  s it e  r e qu irements of Carya cord iformis 
and other upl and hickor ies as r ecogn iz ed by Boisen and New l in ( 19 10)  
is probab ly app l icab l e  in the G reat V a l l e y .  
Lir i od endr on tu l ipifera  i s  a w id e ly d istributed taxon in the 
e a s t ern Unit ed S ta t es w it h  opt imum envir onments a s s ocia ted with d iver s e  
topography o f  Tenne s s ee , North C a r o l ina , Kentucky , and W e s t  Vir g in ia 
( Fowe l ls , 19 65 ) . B raun ( 1 950 )  r ecogniz ed its contribut ion to man y 
f ore s t  communities  and w id e  e c o logica l amp l itude where  it occurs  a s  
a common d ominant or c o-dom inant in oa k ches tnut-tu l iptree  c ommun ities  
of the  O a k-Che s tnut F or e s t  Reg ion and in mixed mes ophy t ic f or e s t s  of  
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the Mix ed Mes ophytic , Wes t e rn Mes ophyt ic , and O a k-Che s tnut Forest  Re­
gions . 
Recent s tud ies  in the Cumb e r l and Moun t a ins and P l a t eau emphas i� e  
its  w ides pread distr ibution but the tax on i s  most  abundant on the more 
mes ic s ites  ( Cap l enor , 1965 ; Ma r t in , 1 9 6 6 ;  Cabrera , 1 9 69 ; S af l ey , l 9 70 ; 
Krumpe , 1 9 7 1 ) . Chapman ( 1 95 7)  on Eng l i s h  M ount a in and Thomas ( 19 66) 
on Chi l howee Mounta in have reported s im i l a r  corre l a t ions . I n  Ea s t  Ten­
nes s e e , L ir iodendron reaches i t s  max imum s iz e  in the Great Smoky 
Mount a ins  and is a m a j or cons t ituent of  the mes ic cove-hardwood fores ts 
(Whittaker , 195 6) . O ther s tud ies  in the Great  Va l ley  have qua l it a t ive ly  
corr e l a t ed the taxon w ith mes ic  s it es (W o lf e , 1 9 5 6 ;  L ipps , 1 9 6 6) . 
Liriod end ron i s  con s id er ed s hade int o l erant (Ba ke r , 1 949)  and an 
e a r l y  invader of o ld f ie ld s  a nd/or thinned fore s ts e specia l ly whe r e  
mes ic  environments predom in a t e  (B raun , 1 950 ; C a p l en or , 1 9 65 ; Wes t , 1 9 70 ) . 
B raun ( 1950) n oted tha t s e c ond a ry f ore s ts in the Cumber land M ountain s  
that w e r e  form e r ly virg in m ix ed mes ophy t ic f or e s t s  w e r e  d om inated b y  
Liriodendron thus sugg e s t in g  r e l a t ionship o f  e s tab l ishment t o  l ight 
intens ity and surviva l and opt ima l growth to moist  environments . 
I n  this s tudy , Lir i od endron i s  a wides pre ad t ax on occurrin g  in 
2 8  percent of the p l ot s . Low R2 va lues a s s oci a t ed with the e quat ions 
sugge s t  a wides pread d is t r ibut ion : 
n = 2 0 7  
( 1) Re l .  D en . = 0 . 1 5 2  + 0 . 3 8 6  X 3 + 0 . 003  x 30 + 
0 .  14 7 X 7 - 0 .  00 3 X 34 
R2 = 0 . 0 8  Y :  S . E . E .  = 2 5 . 4 3  � 1 8 . 83 
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( 2 ) Re l .  B . A .  = 0 . 839 + 0 . 2 62 x 10 - 0 . 42 9 x 1 + o . o n  x2 9  
R2 = 0 . 04 
- + + Y - S . E . E .  = 2 6 . 2 5 - 22 . 13 
( 3) I .  V .  = 0 . 344 + 0 . 6 3 7 X lO + 0 . 4 9 9 X 3 + 0 . 3 14 X 7 
R2 = 0 . O S  Y � S . E . E .  = 5 1 . 68 ! 39 . 45 
The d irect  re l a t ions hip of r e l a t iv e  d ens ity t o  percent s and in 
the A Cx 3
) is mod if ied by the negat ive re lat ion s hip to  the interact ion 
of s lope percent and s and (X 34) a lthough s and in the A ( and presumably  
in the  B)  a ccounts  f or 50 percent  of the t ot a l R2 . The d irect  re l a t ion-
s hip of re lat ive d en s ity to d epth to rock-s l ope s hape interact ion cx 30 ) 
and increas ing pH in the C ( and presumably  the B )  horizon CX 7) sugge s t  
that contr ibut ion t o  overs tory is  greates t on c oncave s lopes  w ith d eep 
s oi l s  and a r e l a t ive l y  high bas e s tatus . The r e l a t i ons hip of r e l a t ive 
d ens ity to s and in the A CX2 ) and pH in the C CX 7) s ugges t an a s s oc ia-
t ion of the taxon to c a lcare ous s and s tone s it es and s o i ls of the Te l l ico  
s e ries  provided the  nature of the s ands t one  par ent materia l increa s es 
the exchangeab l e  c a t ions in the s oi l s . S oi l  e quat ions (A-3 6 ,  3 7 , 38) 
empha s ize  the importance of the s and y-textured s oi ls and high pH in the 
C hor izon w ith r e gard to  re lat ive d ens ity ; the non-s i gnif icance of the 
re l ative ba sa l area  e quation sugge s t s  a m inor  ro l e  of s o i l  cha racteris-
t ic s  per se  in inf luenc ing growth and the  non-s ign if icance of the 
importance va lue equa tion sugges ts that bas a l  a r ea i s  the m a j or c on tri-
but ion to I . V .  The s l ope shape-concavity in teract ion cx 30) c ontr ibutes  
to  3 7  percent of the tota l va riat ion a ccounted for by the  e quat ion . 
Ma rtin ( 19 6 6) recogn iz ed a fores t  type d om ina t ed by Lir iod end r on in 
north-facing  draws on W i l s on Mounta in a l thou gh his regre s s ion 
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equa t i on s  d id n ot s how a r e l a t ions hip to c oncavit ies . In that s tudy , 
the d e r ived regres s i on equation pred ict ing a bs o lute d ens ity was  f or more 
informat ive ( tot a l  R2 = 0 . 4 1) ; d ens ity wa s r e l a t ed to  north s lope s , 
thic ke r  A horizon and higher pH ; the l atter  va r iable  a grees  with the 
cor r e l a t ion of r e l a t ive dens ity of the taxon and highe r b a s e  s ta tus 
in this s tudy . Mitche l l  and Chand ler  ( 1 939) s tud ied the res pons e of 
the t ax on to  n itrogen and c onc lud ed tha t  it does  have a r e l a t ive ly  h igh 
nut r ient requir ement during s e ed l ing growth the crit ica l pha s e  of e s tab­
l is hment and e a r l y  surviva l .  A l t hough r e l a t ive b as a l a r e a  is not c or­
r e l a ted with  pH , Fa rmer et �- ( 19 70 ) report  tha t growth of  Liriod endron 
is  enhanced by fert i l ization in the Tennes s e e  Va l ley  thus  imp lyin g  that  
f a s t e r  growth i s  a s s oc iated w ith more  f e r t i l e  s it es ; Aut en ( 1 945) re­
ported no  c orr e l a t ion with  s oi l  pH in his  s tudy of Liriod endron s ite  
index . 
The r e l a t ive ba s a l  a rea  equat ion ha s even l e s s  pred ict ive va lue 
than r e l a t ive d ens ity . Bas a l  a rea  is d irec t ly r e l a t ed to s lope s hape 
OC 1o ) and nega t ive ly  r e l ated to thicknes s of the A hor izon OC 1 ) . The 
ne ga t ive r e lat ion of ba s a l  a rea  and growth w ith  t his l atter  va r iable  
is a t  variance w ith  s it e  ind ex s tudies by  Aut en ( 1 945 ) and De l l a-B ianca 
and O ls on ( 1 9 6 1 ) , s eed l ing e s t a b l is hment and growth s tudies (C l ark  and 
Los che , 1 9 70) and bas a l area  r e l a t ions hip to  the A hor izon in the 
Cumber l and Mounta ins (Mart in , 1 9 6 6) ; the p red ict ive va lue of this s oi l  
va r iable  is  reduced b y  the pos itive r e l a t ion s hip t o  the deep s oi l­
thick A interact ion (X2 g) .  
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Few s tud ies  have s hown a r e lat ions hip o f  the t ax on t o  s lope 
shape . The most  f requent s lope cha r acteris t ics  corre l a t ed with  
Liriodendr on in s it e  index s tud ies  B r e  s lope pos ition (� ·� · , Auten , 
1 945 ; Hebb , 1 9 62 ; Phi l l ips , 1 9 6 6 ;  Sma l ley , 1 9 69) . I n  the Cumbe r l and 
Mounta ins  Mar t in ( 1 9 6 6) noted a pos itive corre l at ion between b as a l  a r e a  
and north aspects  a l though S a f ley ' s ( 1 970 )  equa tions  s howed a r e l a t i on­
s hip to  s outhern a s pe c ts . D ir e c t  re l at ions hips t o  s lope s hape have 
been es tab l is hed with  Quer cus ve lut ina in O hio  (Carmean , 1 9 6 7 )  and P inus 
echinata  in  the B os t on Mounta ins  of  Arkans a s  (Graney and Fergu s on , 
1 9 7 1) . I n  tho s e  s tud ies  a nd this one , this re l a t ion sh ip is  interpreted 
a s  an  ind ica t i on of improved growth of taxa on s ites  tha t r e c e ive more 
actua l precipitat ion or reta in it  f or l onger per i ods  of t ime . S ite  
var iables  a lone (B-36 , 3 7 , 3 8) ind icate  that this  is the  on ly  important 
topographic variable ; a lthough tota l R2 is low this impr oves t he pre­
d ictive va lue of  the var ia b les  and s ugges ts tha t the bes t growth of 
Liriod endr on i s  a c hieved with increa s ingly  f la t tened or depr e s s iona l 
s ites . 
The I . V .  e qua t i on shows the inf luence of r e la t ive b a s a l  a r e a  and 
dens ity . The pos it ive r e l a t i ons hip to s l ope shape cx 10 ) , s and in the 
A hor iz on (X 3) and pH in the C CX 7) shows B r e lat ion s hip to we l l ­
drained c oncavit ies  w i t h  B high b a s e  s t a tus . The s e  var i a b les  s ug ge s t  
a ga in t he importance  of Lir i od end ron on c a l ca reous s ands t one  s ites  
but this  inference  is  d iff icu l t  to  support with  s uch  ind irect  evid enc e  
and .l ow R2 va lues . 
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The l ow R2 va lues a re d is a ppoin t ing when c ompa red to Ma rtin ' s 
( 1 9 6 6) e qua tions (R2 = 0 . 4 1  and 0 . 34 f or d ens ity  and bas a l  a re a  re-
s pect ive ly) and S a f ley ' s ( 1 9 70 )  e qua t ions  for  r e l a t ive d ens ity , r e l a -
t ive bas a l  area , and import ance  va lue (R2 = 0 . 20 ,  0 . 2 1 , 0 . 2 1  res pec-
t ive ly) . All  three s e ts of e qua t ions  sugges t  tha t a carefu l  s e lection 
of var iables  i s  requ ir ed befor e  c ontribution of  t he taxon to  f ores t 
c ompos it ion in the Cumber l and Mounta ins and Great Va l ley  can b e  
accurat e l y  pred icted b y  the s e  method s . 
Fagus grand if o l ia , a d om inant of the B ee ch-Ma p l e  F ores t Region 
(B raun , 1950 )  i s  an  ind icat ion of  the mes ic s ite  cond it ions w ithin its  
range  that  extends f r om Nova S cotia  to  the  M is s is s ipp i R iver and north 
F l or id a ; this  has been d ocumented by  S t out ( 1 9 52 )  in  New Y or k ,  Ohmann 
and Bue l l  ( 1 9 68)  in New Jersey , McQu eeny in I nd iana ( 1 950 ) , Whitt a ke r  
( 1 95 6) in the S moky M ounta ins , and Qua rterman and Keever ( 1 9 62 )  on 
C oa s t a l  P la in s ite s . 
S o i l  and s it e  variables  c ommon ly a s s oc ia ted wit h  Fagus grand i-
� a re a l s o  ind icat ive of c oo l  and/or moist  s ites such a s  s i lty-
t extured s oil s  ( Cranks haw e t  �..!. . , 1 9 65 ; L indsay  et �. , 1 9 65 )  , lower  
s lope s  on a l l  exposures , a l l  s lope pos itions ext erna l ly protected or 
n orth-facing exposures  (B raun , 1 9 50 ; McQueeny , 1 950 ; Whitt a ke r , 1 95 6 ; 
S af l ey , 1 9 70 )  and/or  l ow s l ope an gle s  (Ma r t in , 19 66 , S a f ley , 1 9 70 ) . 
Ra s che ( 1958 )  empha s iz ed the import ance of " topographic s had ing" ( p r o-
tect ion)  upon m od if y in g  m icroc l imat es , eva potranspirat ion , wa ter ava i l-
a b i l ity  on s ites  d om in a ted by F .  grand if o l ia .  On  dis s ected topography 
it is  a constituent  o f  cove , ravin e , s ha l l ow d raws and other c oncave 
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s ites  where wa t er �va i lab i l ity  is  higher  than n e arby s ites of s im i l a r  
a s pect , s lope ang le , �nd pos it i on (Ohmann and Bue l l , 1 9 68 ; B a s che , 1 9 5 8 ; 
Whit t a ke r , 1 95 6) . 
I n  this study , pred ict ive equa t i ons  f or Fagus gr and ifolia  a c c ount 
f or more  variat ion in this t ax on than any  others pres ented in this s tudy : 
n = 102 
( l) Re l .  D en . = 5 5 . 2 1 - 0 . 663  x2 - 0 . 33 8  x4 - 0 . 846  x 12  + 
0 . 1 3 9  x9 + 0 . 1 6 3  x 8 - 0 . 00 1  x 30 
R2 = 0 . 35 Y ± S . E . E .  = 2 3 . 0 3 ± 14 . 34 
( 2 ) Re l .  B .A .  = 6 1 . 93 - 0 . 55 9  x 2 + 0 . 1 60 x 9 - 0 . 5 54 X4 
0 . 10 2  x 12 - o . oo5 x 34 + 0 . 324 x 8 
R2 = 0 . 35 - + + Y - S . E � E . = 2 1 . 34 - 1 8 . 62 
( 3) r . v .  = 1 13 . 2 90 - 1 . 2 73 x 2 - o . 7 3 7  x4 + o . 3 l l  x 9 -
0 . 1 63 x 12  + o . 3 l o  x8 
R2 = 0 .  35 Y ± S . E . E .  = 44 . 36 � 3 1 . 69 
The nega t ive r e l a t ions hip of a l l  va lues of � ·  grand if o l ia t o  
d eeper s oil s  CX2 ) accounts  for  3 7  perc ent of the tot a l  va riation .  This 
r e l a t ionship is obvious ly  at va riance  w ith the forego in g  conc lus ions 
c oncerning a s s ociation of the taxon to wa t e r  ava i l a b i l ity a lt hough it 
has b een obs erved e l s ewhere . In I nd iana , C r anks haw e t  a l .  ( 19 65 )  a nd 
- -
in t he Cumber l and Mounta in s  (S a f l ey , 1 9 70 ) , F a gus  wa s on s ites  cha r a c-
terized by sha l low s o l a ; other  f a ct ors such a s  s i lt - loam texture , lower  
s lope pos it ion and/or lower s lope grad ient were  recogn ized as  inc r ea s ing 
ava i l a b l e  wa ter . I n  the  Cumb e r l a nd Moun t a in s  of Kentucky , the  taxon can  
b e  the  d ominant on lower s lope pos it ion s  w i th s teep grades  and s ha l low 
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s o l a  (Ma rtin , unpub l is hed d a t a ) . One ma j or f actor i n  this l atter s tudy 
may  be the effect  of p rotect ing s lopes which reduce ins olat ion , evapo­
t r an s p iration , d r y in g  wind effects and/or s oi l  and a i r  temperatures ; the 
net resu l t  of this mod ifica tion is � coole r , moister  s it e  than wou ld be  
expected . 
I n  the Great  Va l ley , the a s s oc iat ion of  F a gus w ith s ha l low s o l a  
appears  pred ictab l e ; other s ite  o r  s oi l  f actors  w ou ld undoubted ly 
mod ify  the r e l a t ion s hip but the equa t ion s  do not c la r if y  the anoma l y . 
F2 gu s  va lues 2 re r e l ated to  l ower s l ope p os itions (pos itive X g ) ,  l ow 
or mod er2te  r e l ief (X 12 ) ,  and l e s s  c lay  in the B hor i z on <x4) ;  a l l  of 
thes e va r ia b l e s  imp l y  mes ic s ites  provid ed the l a tter  corre la t ion 
imp l ies  increa s in g  s i lt-s ize s oi l  s eparates . H oweve r , s teep s lopes 
( p os itive x 8) c ont r ibute  s ign if icant ly to tota l R2 ( 15-20  percent) a nd 
ind icate  its importance in a ffectin g  dens ity and annua l  increment of 
the taxon ; further , the invers e r e l a t ion ship to re l a t ive d ens ity to  
s oi l  d ep th-s l ope  s hape interaction (x30) ind ica tes  that a s ha l l ow s oi l  
is  an  important property a s s oc ia t ed with F a gus  d is t r ibut ion . 
S ite  o r  s oi l  equat ions  (A and B-39 , 40 , 4 1 )  d o  n ot ind icate other 
s ources  of va r i a t ion t hat  m ight c l a r ify the re l a t ions hip . In the s ite  
e qu a t ion inc rea s in g  s lope angle  (X 8) and l ower  s l ope pos it ion CX g) 
c on t r ibute  62 - 70 pe rcent of the t ota l varia t i on , and in the s oi l  e qua­
t i on s , 6 5- 70 percent of the tota l var ia t i on is contr ibuted by the in­
vers e  r e l at ion s h ip to d eep s oi l s  (X2 ) ;  thes e e quations empha s ize  the 
importance of  three va riables  that s tr on g l y  inf luence  t he c ont r ibution 
o f  Fagus to f or e s t  s tructur e in the Gre a t  Va l ley . Environment a l  f a ctors 
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n ot a s s oc ia ted with the equat ions mod ify thes e r e la t ions hips or a 
genetic  s egment of the F a gus  popu l a tion which h a s  the abi l ity  t o  
occupy x e r ic or  sub-xeric s ites  m a y  b e  pres ent ; a c l os e r  l ook at  Fagus 
d i s t r ibut ion a nd a s s ociated  s oi l  and s ite var iables  in the communities  
rec ogn iz ed in this s tudy may  c la r ify  the anoma l y . 
I n  the Cumber land Mounta in s , Braun ( 1 9 50 )  recogniz ed Acer �-
cha rum a s  a m a j or c ons t ituent of the und ifferen t i a ted M ixed  Mes ophytic  
Fores t ;  i t s  grea t e s t  c ontribution to  fores t s truc tu re was  in  the s ugar  
map le-bas swood-buckeye as s oc ia t ion-s egr egate a ls o  occupy ing mes ic 
s ites . The t ax on was  a ls o  a m a j or component of the ches tnut -suga r 
map le-tu l iptree  s egregate ; B raun r ecogn iz ed this s egregate  on s outh-
wes t e r l y  and wes t e r l y  s lopes  whe re  s teep and p r on ounced c onvex s lopes 
were abs en t . S it e s  occupied by the l atter  s egregate  wer e  interpreted 
as  r e l a t ive ly  drier  than the s ugar  map le-ba s swood -bu c keye  s egrega t e  
but s t i l l  an  a r e a  c haracter ized b y  d eep s o i ls w i t h  thick humus layers  
and high a va i la b le water  ho l d in g  capacity . In a reas  out s id e  this re-
gion and s outh of  the  g la c ia l  b ord er , s he c ons id ered the taxon c onf ined 
to l oca l ly mes ic s it es such as n orth  s lopes , l ower  s lope pos it ion s  and/ 
or prot ec t ed d r aws . Whit t a ke r  ( 1 95 6) cons ide red the t ax on a ma jor  
c omponent of c ove ha rdw ood f ores ts in the  Smoky Moun t a in s ; thes e s ites  
and  the  a s s oc ia ted taxa a r e  s imi l ar  to m ixed mes ophytic  f ores ts  of the 
Cumber l and Moun t a in s . The taxon ' s r e l a t ion to m e s ic s ites  is  a ls o  
recogn iz ed in nume rous for es t c ommunity s tudies inc lud in g  New Jers ey 
( P e a rs on , 1 9 62 ; Bue l l  et  � · , 1 9 6 6) and in g lacia ted and ung l a c ia ted 
a rea s  of  Indiana  (Lind s ay e t  a l . , 1 9 65) . 
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In the G re a t  Va l ley , Acer  s a ccha rum is near  the  s outhern l imit 
of its d is tr ibut ion (Fowe l l s , 1 9 65) , and wou ld be expected to be  s it e  
restricted her e . This s tudy ind ica t es l imited d is t r ibut ion ( 1 1 p e r  c ent 
frequ ency) and the pred ictive equat ions ind icate a d e gree  of r e s t r ic t ion 
and spec if ic s ite  requ irements : 
n = 8 7  
( 1 ) Re l .  D en . = - 1 1 . 1 1 9 + 0 . 10 1  X9 - 0 . 0 22  x2 9  + 0 . 1 7 9  x 10 + 
0 . 1 3 7  x5 - o . oo 3  x 34 + 0 . 1 82 x 8 
R2 = 0 . 24 Y � S . E . E .  = 1 7 . 60 � 1 1 . 0 6  
( 2 )  Re l .  B .A .  = 34 . 149 + 0 . 0055  X 32 - 0 . 02 22 X 2 9  
0 . 12 75 x4 + o . oo 3s x 30 - 0 . 3522  x 1 2  + 
0 . 140 9 X 7 
R2 = 0 . 2 6  Y !  S . E . E .  = 1 1 . 30 ± 10 . 30 
( 3) I . v .  = 30 . 6 9 7  + o . O l5 x 32 - 0 . 8 7 6  x 12 - 0 . 88 6  x 3 + 
0 . 7 0 2 X 8 - 0 . 0 2 4 X 34 
R2 = 0 . 2 6  - + - + Y - S . E . E .  - 2 8 . 90 - 1 9 . 35 
C ontr ibut ion to overs tory d en s ity on l ower  s lope pos it ions (p os i-
t ive Xg) a ccounts f or the gre a t e s t  va r ia t ion in r e la t ive d ens ity ( 60 
percent of tot a l  R2 ) and pos itive r e lat ions hips to c oncave s lope s hape  
<x 10 ) and ava i l a b l e  wa ter (X5 ) ind icate an  a s s oc iat ion with  mes ic 
s ite s . A nega t ive r e l a t ion to d e eper  s oil-A2 + A3 thickn e s s  interaction 
<x2 9) lowers  the p red ict ive va lue of  ava i l a b l e  water . The d irect  re-
lat ions hip of  r e l a t ive d ens ity ( and importance va lue) to  s teep  s lopes 
(X8) is mod if ied  by an invers e r e l a t ion to s lope ang le-percent  s and in 
the A horizon interact ion <x 34) . 
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Re lative bas a l  area  and importance va lue are pos it ive ly re l a ted 
to  r e l ie f-s l ope pos it ion inte r a c t i on cx 32 ) ( 80 and 70 percent of tota l 
R2 re spective ly) . A lthough the va r iab le  is of quest ionable va lue , 
s lope pos ition is probably the in f lu enc ing  part  of the in teract ion 
t e rm .  A re lations hip to sha l l ow (nega t ive x2 9) and d eep ( pos it ive 
x 30) s oi l s  suggest  tha t s o i l  d epth is of l it t le va lue in pred ic ting 
Acer  s a ccha rum d i s t r ibution or growth in this  region . S af ley  ( 1 9 70 )  
reported a s s oc ia tion of  the taxon w i t h  s ha l l ow s oi ls ; he noted that 
Krieb e l ( 1 95 7)  ha s s ugges t ed a d r ought to l e rant ecotype of A .  s a c cha rum ; 
the a s s oc iat ion w ith s ha l l ow s oi l s  in that s tudy may be of h ighe r pre­
d ict ive va lue than a s im i lar  r e l a t ions hip in  the Gre a t  Va l ley . 
The nega t ive r e lat ions hip of  r e l a t ive bas a l  a rea  and importanc e  
va lue to  r e l ie f  cx 12 ) sugge s ts a l ow corre l a t ion with prominent s and­
s t one r id ges a l though an invers e r e l a t ions hip to higher c l ay  percent­
ages (X4) imp l ies  a s s oc i a t ion w ith we l l-d r a ined s ites . When s oi l  
e qua t ions a lone a re cons id ered (A-42 , 43 , 44) va lues of A .  s a ccha rum 
a r e  nega t ive l y  re lated to coars e -t ex tured a s  we l l  as the f ine-textur ed 
s oi ls CX 3 and x4 re spe ctive ly) . In  Ind iana , Linds a y  et  a l .  ( 1 9 65 )  
noted that the taxon was a s s oc i a ted with s oi l s  s i lt l oam in t extur e ; 
re c ent ly , Geis and B ogge s s  ( 1 9 70 )  reported c oncentrat ion of the taxon 
on we l l-dra ined s it es in I l l inois and a l ow to lerance to  s ites cha rac-
t e r ized by s low interna l dra in a ge . 
The pos it ive re lat ions hip of r e l a t ive d ens ity and import ance 
va lue to higher pH in the C hor izon ( and presumably  in the B horizon)  
s uggests  a re l at ion of the taxon t o  s oi l s  w ith  a higher ba s e  s tatus . 
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I n the La ke S ta tes , Acer s a cc h� rum may be f ound on s oi ls w ith � w id e  
pH range but i t  i s  mos t frequen t ly a s s oc ia ted w ith s oi ls having a pH 
range of 5 . 5 -7 . 3  (Fowe l ls , 1 9 65 ) . M it che l l  �nd C hand l e r  ( 1 939) con­
s id ered the taxon ' s nitrogen requir ements  g r e a t er than Quercus rubra 
or Quercus a lba  but les s than Fraxinus ame r icana  or Lir iod endron 
tu l ipifera . 
S it e  equat ions ( B-39 , 40 , 4 1) ind ic ate  the importance of a re la­
t i ons hip of the  taxon to l ower s l ope pos it ions . 
The s e  equat ions ind icate that Acer  s a c charum is � s s oc iated w ith 
w e l l-dra in ed s ites  on lower s lopes and to a l es s e r  d e gree  on s ites  r e l a­
t ive ly high in ava i lable  cations . 
The w id e  e c o l og ica l ampl itud e of Acer  rubrum is  w e l l  r ecogn ized 
(Fowe l l s , 1 9 65 ) . In the Cumbe r l and Moun t a ins it is  d is tr ibu ted over  a 
w id e  r ange of s oi l  and topographic c ond it ions  (Martin , 1 9 66 ; unpub li shed 
d a t � ) ; in t he S moky Mounta ins , Whittaker  ( 1 9 5 6) noted that its d is tr i­
but ion ext ended f rom mes ic c oves t o  x e ri c , p ine  d om inated r idges  and 
s ta t ed that the taxon "forms an a rr a y  of highl y  polypl o id r a c es . " 
C onver s e ly , H osner  ( 19 60)  obs erved the a s s oc iat ion of the taxon w it h  
b ot t om l �nd taxa to l erant t o  period ic f l o od ing  and S chme lz  and L ind s a y  
( 1 9 70 )  c on s id e r ed i t  a ma jor c ons tituent o f  f lo od-p l a in o r  poor ly­
d r a ined s ites  in Ind iana . 
On up land s ites  of the Cumb e r l and Mounta ins in Tennes s ee , � · 
rubrum is not norma l ly c ons ide r ed a s  d om inant (Ma rtin , 1 9 66) a l though 
it is a c ommon c omponent of s ub-c anopy and/or canopy layers  in thos e 
for es ts . 
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P red ic t ive equ�t ions from this s tudy ind ica t e  tha t c ontribut ion 
t o  s t �nd compos it ion and ba s� l area  is expre s sed  on r e l a t ively  mes ic 
s ites ; c on f l ic t in g  d a ta lowers  the ir pred i c t ive  va lue : 
n = 9 1  
( 1 ) Re l .  D en .  = -87 . 1 9 7  + 2 . 1 8 7  x2 - 0 . 02 9  x 30 + 1 . 2 20  x 10 + 
0 . 141  X 1 1  + 0 . 1 7  5 X 6 - 0 . 0 8 7 X 3 
R2 = 0 • 38 - + - + Y - S . E . E .  - 1 3 . 69 - 6 . 35  
( 2 ) Re l .  B .A .  = - 7 1 . 2 36  + 1 . 800 X2 0 . 02 5  x 30 + 
l .  l l l  X 10 - 0 .  1 4 1  X 12 
R2 = 0 . 2 6  Y � S . E . E .  = 8 . 32 � 7 . 6 6 
( 3) I . V . = - 15 1 . 14 + 3 . 941  x2 - 0 . 0 5 3  x 30 + 2 . 349  x 10 -
o . l 5 7  x 3 
R2 = 0 . 32 - + - + Y - S . E� E .  - 2 2 . 0 1 - 13 . 10 
The d irect  r e l a t ionship of Acer  rubrum va lues to s oi l  d epth 
(X2 ) and s lope s ha pe (X lo ) a ccounts for 5 5 , 7 5 , and 66 percent of t ota l 
R2 in equ�t ions l ,  2 ,  �nd 3 respective ly ;  the n egat ive r e lat ions hip to  
soil  d ep th-s l ope  s hape interact ion cx30) l owers  t he pred ict ive va lue of 
the s e  e qu� t ions  and conf ounds the r e la t ions hip ind icat in g  that the two 
component va r ia b l e s  may be exc lus ive rathe r  than compa t ib l e . The s e  r e-
lat ion s hips a re not c l arif ied by the non-s ign if ic ant s it e  equat ions 
(B-45 , 4 6 , 4 7) . S oi l  e qua t ions (A-45 , 46 , 4 7) s how a n e ga t ive re l a t ion-
s hip t o  s oi l  d epth ; in fact , this re lat ions hip a ppe a r ed throughout re­
gres s ion sub-prob l ems  except in thos e equa t ions w ith the highest  R2 
va lue . The negative re lat ions hip d is appe a r ed with the entrance of 
s lope shape  <x 10) int o  the s tep-w is e  procedur e . Whether or n ot this 
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var iable a lters  the mechanics of  the program is n ot known n or i s  this 
change in r e la t ions hip understood .  
D irect  r e l a t i onships to f iner-textured s oils  in r e l a t ive d ens ity 
and importance  va lue equat ions (nega tive x3) �nd co rre l a t ion of r e la­
tive bas a l  a r ea w ith less  r e l ief <x 12 ) inf luences  a cautious interpre­
tat ion that a s s oc ia tes Acer rubrum �ith mes ic s ites . 
Nys s a  s y lva t ica  is another taxon that rare ly d om in a tes s t a b l e  
fores t  communit ies but commonly  occurs on a w id e  range of s ites ; in 
this s tudy , it has a higher  frequency that Acer rubrum ( 20 percent vs . 
13  percent) . B raun ( 1 950) f ind s the taxon in s ever a l  d e c iduous forest  
communities . Mart in ( 19 6 6) reported the t ax on on a l l  pos it ion s  and 
forms of north and s outh f a c ing s lopes ; measured edaphic and topographic 
cha rac ter istics  were n ot r e lated to its d ens ity or ba s a l a re a . S a f ley  
( 19 70) cons id ered it  a constituent of xer ic s ites . I n  the Smoky 
Mounta ins it is  a m in or component of sub-x e r ic t o  xeric oak-hickory­
oak-pine , and p ine c ommunit ies (Whittaker , 195 6) . In  the O za r ks , it 
is a s s ociated w ith c herty and/or s andy , wel l -d r a ined s oi l s  ( Re ad , 1 952) . 
However , in s tud ies  c onducted a long stream bottoms in A lbama ( Gemborys 
and Hodgkins , 1 9 7 1 ) and on poor ly drained s ites  in Ind iana (S chme l z  and 
Lindsay , 1 9 70 ) , Nys s a  s y lva tica is a ma jor  c anopy taxon . G rowth is 
bes t on we l l-dr a ined terraces  and a l luvia l bot t oms ; on the up land s , 
lower s lope and c ove s ites ·promote optimum growth (Fowe l l s , 1 9 65) . 
The pred ic t ive equa t ions deve loped in this s tudy sugge s t  wide  
d istr ibution a nd ind ependence  of  indirect topographic eff ects : 
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n = 138  
( l) Re l .  D en .  = 9 . 2 94 - O . l 3 6 X 3 + o . 2 31 x6 
R2 = 0 . 0 5  y :t S . E . E .  = 1 5 . 36 :t 10 . 0 1  
( 2 ) Re l .  B .A .  = 1 . 60 5  + 0 .  3 5 7  X - o . 0 7 8  x 3 - 0 . 0 7 3  X 7 
R2 = 0 . 13 y :t S . E . E .  = 9 . 0 7  :t 7 .  77 
( 3) I . V .  = 3 . 048 + 0 . 6 1 9  x 6 - 0 . 20 8  x 3 
R2 = 0 . 09 .� t S . E . E . = 24 . 43 :t 15 . 90 
S oil  prope rties  are  important in eva lua ting s ite requirements  of 
Nys s a  s y lvat ica ; s ite  equa t ions (B -48 , 49 , 50) and equat ions emp loying 
s oi l-s ite interaction and quadr a t ic terms  were a l l  non-s ignif ic ant . The 
e quat ions ind ica t e  c orre lat ion with f ine-textured soils (nega t ive x 3) 
and higher pH va lues in the A hor izon (X 6) . The s e  pH va lues of the A 
a cc ount for  40 pe rcent of the tota l R2 of re lative dens ity but contr ibut es 
77 and 66 percent of r e l a t ive bas a l a r e a  and importance va lue R2 , re­
s pective ly ;  this imp l ie s  tha t  exchange a b l e  bases  and greater  wa ter  ava i l­
a b i l ity promote  growth of the t ax on . B a s ed on response to  n itrogen , 
M it che l l  and Chand l e r  ( 1 939) sugges t tha t this nutr ient requirement may  
exc lude it  f rom l ow nitrog en s ites ; it s  n it rogen requirement was  s imi-
l a r  to  tha t of F a gus  grand if o l ia , A c er s a c c ha rum , and Carya g l a bra . 
The negat ive re l a t ions hip of  r e l a t ive ba s a l  area to pH in the C 
hor iz on CX 7 ) reduces  the pred ic t ive va lue of  pH of the A ;  however , it  
adds  on ly  l percent t o  tota l R2 . 
Further inves t iga t ion of f actors  c ontrol l ing the e st ab li shment 
and growth of Nys s a  wou ld be  inf orm a t ive . C ontrol led exper iments in­
vo lving s oil  propert ies  such a s  t exture and nutrient status s hould h e lp 
c la r ify  the l imits of to leranc e  of  Nys s a  if t opographic effec ts a re 
m in im a l  in rea l ity . 
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P redictive equa tions of  the  two c on if e r  taxa w it h  the w id e s t  
d istr ibut ion and highest  frequency ,  viz . , P inus echinata  ( 1 9 percent)  
and � · virgin iana ( 15 percent) have l im it ed pred ic t ive va lue part icu­
lar ly  in the ca se  of P .  echina t a . Thes e  two t axa a r e  the mos t wid e ly  
d is t r ibut ed of the s outhern p ines  (S ternitzke and Ne l s on , 1 970) . 
Equations concern ing P inus e c hin a t a  c ontr ibut ion to for e s t s  in 
this s tudy are the lowest of any taxon in pred ic t ive va lue : 
n = 12 6 
( l ) Re l .  D en . = n . s . F 
( 2 ) Re l .  B .A . = 2 7 . 8 6 1  + 0 . 34 9  X u  o .  3 32 x2 - o .  12 1 x8 
R2 = 0 . 08  Y + S . E . E .  = 1 8 . 64 ! 1 5 . 52 
( 3) r . v .  = 2 5 . 8 7 6  + o . 4 9 6  x 1 1  
R2 = 0 . 03  Y � S . E . E .  = 3 6 . 10 ! 2 7 . 2 7 
Fifty percent of the var ia t i on in ba s a l area  is a c c ount ed for  
by topogr a ph ic l ength CX 1 1) which c an ref e r  t o  e ither r id ge or va l l ey  
pos it ion ; the  corr e l a t ion with other va r ia b l e s , and invers e re lat ion­
s hip to d eep s oi ls CX 2 ) and s teep  s l ope CX 8) d oe s  not a id the inte rpre­
tat ion . I n  the Ma rs ha l l  Fores t in n orthw e s t  G e orgia , P .  e ch inata  is  a 
ma j or cons t ituent on s ites w ith l ow s lope ang l e  a nd is  a s s oc iated w ith 
l ower s lope pos itions  but s oi ls are re l a t ive l y  d eep ( Lipps , 1 9 66) . I n  
the Cumber land Mounta in s , S a f ley  ( 19 70) reported  tha t r e l a t ive bas a l 
area  d e cr e a s ed with increas ing s o lum d ep th and s teepe r s lopes ; he c on­
s id ered the r e la tions hip a funct ion of c ompet i t ive a b i l ity of  the taxon 
:..1.(1 
on thin , s andy s o i ls of the upper s lopes . Equat ions d eve loped in ��� t  
s tudy a ccounted f or 66-70 percent of the variat ion in re lative dens i:y , 
ba sa l area and importance VB lues ; thick A hor izons , s Bndy B horiron� . 
low externa l s ite protect ion , and s outhe rly a s pects were d irect ly r� 
la ted to P inus e chinata va lues . 
Lipps ( 1 9 6 6) , Martin ( 1 9 6 6) , and Saf ley ( 1 970) a l l  report <m 
a s s oc ia t ion with s outher ly and /or s outhwe s te r ly aspects ind icating 
that s lope a s pe c t  and concomitant microc l ima t ic var ia t ion (pa rticu­
l a r ly a s  re l a t ed to  wB rmer s ite s ) a re important in the d is tribution 
of this tax on and probably s hou ld have been c ons idered he re . 
S oil  variable  equa t ions (A-5 1 ,  52 , 5 3) a r e  non-s ignif icant �ith 
the exception of  a pos itive r e lat ions hip between re lative bas a l  area 
and percent s and in the A sugge s t ing a re lat ions hip with we l l-drained 
s ites  and pos s ib l e  s ites wit h  low ava i lable  wa ter  and exchangeable 
bas es ; becaus e of  the taxon ' s abi lity to  deve lop an extens ive taproot 
s ys t em , its l ow nutr ient requ irements , and its drought res is tance , 
xeric s ites  may be e a s ily oc cup ied by E · echinata  ( F owe l ls , 1 965 ; 
P arke r , 1 9 69) . S ite variable  equat ions (B-5 1 ,  5 2 , 5 3 ) are  non­
s ign if icant . C o i l e  and S chuma cher ( 1 953) reported that s ite index of 
P .  echinata decrea s ed on f iner-textured P iedmont s o i l s . Martin ( 1966) 
and Saf ley ( 19 70 ) ind ica ted s imilar  re l a t ion ship of the taxon to coars e 
t extured soi l s . C onver se ly , Lipps ( 1 9 6 6) reported an a s s oc ia t ion with 
s i lty c lay l oam and s i l ty c l a y  textura l c l a s s e s  in the B hor izon in an 
a rea  geo logic a l ly s imilar  to many s ites  in this s tudy area . 
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Becaus e p revious work in the Cumber land Mount a ins  has e s t a b l is hed 
more r e l i�ble  s oil-s ite  re l a t ions , w ith this taxon , it s hou ld a ls o  be 
pos s ible  in the Gre a t  Val ley . In this s tudy , s oi l  and s it e  va riables  
were s e lec ted tha t produce l ow order  e quat ions ; e ither a r e f in ement of 
the chos en va r ia b l es or a d is c re t e  s e lect ion of other environmenta l 
pa rameters  s hou ld impr ove our und erstand ing of  this commer c ia l ly 
import ant taxon in na tura l ly d eve l op ing fores t s . 
P inus vir gin iana equa t ions  a r e  higher in pred ict ive va lue : 
n = 104 
( l) Re l .  D en .  = 7 . 9 1 8  + 0 . 046  x 9 - 0 . 612  x2 + 0 . 4 54 X n + 
o . 3 3o x 3 
R2 = 0 . 18 Y !  S . E . E .  = 24 . 24 ! 1 8 . 0 3  
( 2) Re l .  B .A . = 2 6 . 1 69 + 0 . 0 5 9  x9 - 0 . 612  x 2 + 
o . 2 9o x 3 + 0 . 32 3  x n 
2 
R = 0 . 2 1  Y + S . E . E .  = 22 . 0 6 ! 1 9 . 4 9  
( 3) r . v .  = 49 . 699  + 0 . 104 x 9 - 1 . 1 5 9  x2 + o . 60 l  x 3 + 
o . 7 86 x l l  
R2 = 0 . 20 Y !  S . E . E .  = 4 6 . 30 ! 3 6 . 32 
The pos itive r e l ations hip to lower s lope pos it ion s  (X 9) and in-
vers e re l a t ions hip to inc r e a s ing s oi l  d epth (X2 ) a cc ount for  70-90 per-
2 
cent of the t ota l R . A pos it ive re l a t ions h ip t o  percent s and in the A 
hor izon (X 3) a nd w id e  t opographic un its 
Cx 1 1 ) s ugges t s  a r e l a t ion ship to 
s and s t one  r idges . B raun ( 1 950)  noted tha t the taxon is a c ommon con-
s t ituent on s ha l l ow ,  s a nds tone-d e r ived s oi l s  in the Cumber l and Mountains . 
S af ley  ( 1 9 70 )  reported s r e l a t ions hip of P .  virgin iana w ith incr ea s ing 
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s and content and s ha l l ow s oi l s  but r e l ative dens ity and basa l area  
were highes t  on upper  s lope pos it ions . In his s tudy , these  pos it ions 
were characte rized by young , s econd-growth s tands ; contr ibution of 
P inus virginiana to  young , deve l oping fores ts is we l l-d ocument ed (Haug , 
1 9 70) . 
The r e l a t ions hips to  s ha l l ow s oi l s  and sandy A ( and pres umably  
B) ind icate  an  as s oc ia t ion with xeric s ites ; this is  mod if ied by  cor­
re lat ion w ith  l ower s lope pos it ion . Becaus e � · virginiana is s hade­
to le rant (Ba ker , 1 949) , e stabl ishmen t and surviva l of  the taxon in 
s ignif icant numbers  is pos s ib le when natura l or artif icia l open ings or 
c le arings occur in f or e s ts . On s ome lower s lopes , this ha s occurred 
in the pas t (probably  f ores t man a gement) and the taxon continues to 
s urvive , grow , and may reproduce on the s e  xeric s ites which may pre­
c lud e competit ion f orm d eciduous taxa . In mos t areas in the Great  
Va l ley , � · virgin iana is  a s s oc ia ted with success iona l stages but on the 
most xeric s ites , � -� · ,  southwes t s ands tone r idges , s teep s lopes , thin 
s oils , it may pers ist  ind efin ite ly ; such p ine  dominated communitie s  a r e  
recogn ized b y  Braun ( 1 935 , 1950)  and Whittaker ( 195 6) as  edaphica l ly 
and topographica l ly c ontro l l ed c l imaxes . 
S ite  equa t ions  (B-54 , 5 5 , 5 6) emphas ize the importance of s lope 
pos it ion and a ls o  inc lud e a d irect  r e l a tions hip with re lief oc 12 ) ;  this 
l atter  va riable  he lps to subs tantiate the a s s o c iat ion with prominent 
s and s tofie  r id ges . S oi l  equat ions  ind ic ate  an invers e relat ions hip to 
ava i lable  wa ter  (X5 ) (A-54 , 5 5 , 5 6) ; if added to other s oil  var iables , 
this documents the re lations hip of P .  virginiana to xeric s ites in the 
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Grea t  VEJ l ley  cha racteriz ed by s ha l low ,  s andy-Lextured s oils . 
Dis cus s ion 
The 1 5  s e lected s oi l  and n ine  topographic properties that are  
con s idered ind ependent va r iab les a f fecting vegetation and its cocpon ents  
s how con s iderable  intradependence ( s oil  on soil , Tab le 3 ,  page  7 2 , and 
s ite on s ite , Ta b le 4 ,  page 8 1 ,  and interdependence s oil on s ite , Tab l e  
5 ,  p age 84) , particu larly  textura l properties and thickness  of the A 
hor izon , are  highly intercorre la ted . Thicker A horizons , es pecia l ly 
the A 1 , a re d irectly  rela ted to d eeper , s and ier-textured s oils  suggest­
ing a greater horizon d eve lopment through time ; the corre lation with 
coars e-textured s o i l s  sugge s t s  that they promote more incorporation , 
trans f e r , and trans f ormat ion of organic matter compared to finer­
t extured ped ons . The pos it ive and negat ive corre lat ions among soil 
s epa rates  is expected s ince thes e va lues col lective ly compr is e the 
soi l  matrix . P os itive corre lat ions among the s eparates ref lect the 
importance of parent ma ter ia l in s oi l  format ion , � - � · , pos it ive corre­
lat ions between s and in the A and B hor izons . With the except ion of 
the nega t ive re l ations hip between s and and s i lt in the A horizon ,  the 
highes t c orrelat ions  ex is t betw een ava i lable  water and d epth to rock  
( pos it ive) and s t on e content ( negative) . These  correlat ions s how the 
importanc e of the two var iab les  in control l ing wa ter ava i lability in 
this a r e a  compared to other s o i l  propert ies tha t may be cons id ered . 
The on ly  c hemica l property of the s oil  inves t igated in this study , pH , 
appears  independent of other  s o i l  prope rties but highly intercorre lated 
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among hor izons ; chemica l  d iff erences �moag s ites and the inf luence of 
this property upon vegeta tion w i l l  probably require inves tigat ion of 
ind ividua l  c a t i on ava i labi l ity , bas e s a t�rat ion and/or cat ion exchange 
capa c it y  in the s e  s o ils  before the re lationship of vegetat ion to 
chemic a l  properties  can be c l a r if i�d ; nutr ient cyc ling studies involv­
ing ind ividua l t axa  and commun it ies s hou ld have high pr ior ity in future 
ecologic a l  s tud ies in the Great  Va l l ey . 
Loca l r e l ie f  is the topographic property mos t frequent ly c orre­
lated w ith other s it e  var iab les  (Tab le 4 ,  page 81) ; topographic length 
and wid th were  � ls o  f r equent ly c orre lated with other s ite variables . 
The s e  c haracteris t ic s  integrate  s ever a l  s ite properties and their e co­
l og ic a l  s ign if icance is s o  ind irect  that other variables , viz . , a s pect , 
ang le , pos it ion , and f orm , mus t be  mea sured concomitant ly . S lope 
a s pect , ang l e , pos it ion , and f orm are properties that are re lat ive ly  
ind ependent of each  other and each  s hould be cons idered in any f i e ld 
s tudy c onduct ed in this region .  P recis e  and accurate measurements of 
the s e  propert ies  is important . S lope pos it ion and shape ( f orm) are  the 
mos t d if f icu lt  to d etermine ; in this study quantification of thes e 
variables  wa s e s t imated from maps and this procedure s hou ld be repeated 
and s upp lemented with f ie ld d eterm ina t ions to determine the va l id ity of 
map meas urements .  The low orde r  of s ite co rrel at ions sugges ts that 
thes e va r iab l es ( pos it ion and s ha pe)  are Dore " independ ent" than s o i l  
propert ies . S ince  these topographic charact eris tics are ind ir ect caus es  
a f f e c t ing  vegetation and more  or  less  d irec t ly affect s oil  d eve lopment , 
on-s ite m ic roc l imatic edaphic s tud ies s hould be conducted to d ocument 
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the magn itud e of d ifferences  in s l ope properties . 
The re lat ions hip b etween s oi l  d eve l opment and topographic prop­
e rt ies is r e� d i l y  appa r ent ( Tab le  5 ,  p age 84) . The high pe rcentage of 
corr e l a t ion s  of s o i l  properties with s lope ang le  sugg e s ts that angl e  is 
the mos t important ch� ra cteris t ic of s lope int e racting  with s oi l  proper­
t ies ; improved int e rna l dra inage  ( l es s mot t l ing) , t hinner  A hor izons , 
s ha l low s o i ls , s andy-textured s oi l s , higher s t one volume , and les s 
av� i l a b l e  water  a r e  a s s oc ia ted w ith increas ing s lope s te epn es s .  The 
high percen t a g e  of s oi l  property corre l a t ions with r e l ie f  is actua l ly 
an ind irect  me asure  of s lope ang l e  s ince  s lope ang l e  and r e l ief are  
the most  hig hly  corre l a ted s ite  .va r iab les . 
F rom the meas ured s oil  and topographic pa ramete rs , s even s oi l  
properties  and f ive t opographic character i s t ics were  s e lected for s tep­
w i s e  mu l t ip l e  r egre s s ion ana lys is with vege tat ion c ompon ents and char­
acter is t ics  of ind ividua l taxa ; in add it ion the quadra t ic terms for 
each  va r iab le  have been ca lcu lated to c ons ider  curvi l in e a r ity  and s even 
s oi l-s it e  character i stics s e l ected as interacting non-add it ive terms 
( T�b l e  6 ,  page  90) . 
The amount of va r ia t ion in tota l p lot density  and bas a l  a rea 
( 8  and 7 per c ent res pective ly) a ccounted f or by the s e l ected va riables  
is quit e  low and r ef l ects a large  amount of var iabi l ity among s oil s  
and t opographic un it s . Overs tory dens ity a ppa rent ly  inc re a s es on s ites  
w ith greater r e l ie f  and suggest s  a re lat ions hip to drier hab itats . This 
r e lat ions hip to r e l ief  is mod if ied by an inver s e  quadrat ic  term imp l y ing 
that un its w ith  the greates t r e l ief a re not chara cte r i z ed by opt imum 
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d ens ity ; the r e lat ions hip to  c lay  in t he B horizon ind icates thc t opti-
mum d ens ity is  a s s oc i� ted w ith  les s re l ie f  than the prom inent sands tone 
r id ges . Tot a l  bas a l  a rea e quations show a d irect  re lat ions hip to water  
ava i labi l ity and to  soil  and s ite  factors  that  enhance ava i lability , 
viz . , c lay in the B hor izon , d epth to roc k-A thic kness  interaction and 
decreas ing s l ope ang l e . Und oubt ed ly ava i lable  wa ter , l ight , mine ra ls , 
s oi l  oxygen and othe r  environmenta l factors a re int eracting variab les 
affecting growth but a ppa rent ly  wa ter  ava i l ability is one of the mos t 
important factors ; numerous s it e  ind ex s tud ies and s tud ies corre lating 
prec ipitat ion and growth d ocument this r e lat ions hip . 
In genera l ,  the amount of  va riat ion in the 1 8  s e l ected taxa 
account ed f or by the s oi l  and s it e  va r iables  is of low order . Seven 
taxa , viz . , Quercus a lba , 2 ·  ve lut ina , 2 ·  rubra , Carya g l abra , C .  
toment os a , Nys s a  s y lv� tica , and P inus echinata  had R2 va lues of 0 . 10 
or les s in a t  l ea st  two of the t hr e e  quant itat ive va lues us ed . Three 
taxa had R2 va lues a cc ounting f or at l e a s t  2 5% of the variat ion in the 
measured va lues , viz . , Que rcus f a lcata , Carya ova lis and Fagus grand i­
� ;  Fagus e quat ions account f or 35 percent of the va r ia tion in the 
tax on ; this is the highe s t  R2 va lue in t his s tudy .  Other attempts to 
emp l oy this method of s ta t is t ic a l  ana lys is in extens ive s tud ies have 
met with s im i l a r  d if f iculty in pred ict ing p l ant res pons e .  Martin ' s  
( 19 6 6) highe s t  c orr e l a t ion in 1 8  taxa  ana l yzed was R2 = 0 . 4 1  for 
Lir iodend ron tu l ipif e r a  d ens ity ; howeve r , 12 taxa had R2 va lues greater  
than 0 . 10 .  S af le y  ( 1 9 7 0 )  deve l oped e quat ions predicting 99  percent of 
the va riat ion in B etu l a  nigra , a t ax on appa rent ly conf ined to gorge 
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bottoms in the Great  S outh Fork d r a inage , and 65 percent of the va ri­
� t ion in P inus echinata  which w� s c on f ined to  xeric s ites , � - � · ,  upper  
s outh s lopes  character iz ed by s andy s oi l s . Equat ions he  d eve loped f or 
other t�xa a s s ocia ted with the Gre a t  Va l ley  and the Cumber land Mounta in s  
� 1 1  produce R2 va lues l e s s  t han 0 . 40 . 
Topograph ic characte r i s t ics  account f or more variat ion in charac­
te r is tics of the taxa than s o i l  propert ies . A l l  va lues of Quercus a lba 
and � · ve lut ina , re l a t ive d ens ity of  2 ·  coccinea , re l ative basa l a r ea  
o f  2 ·  rubra , 2· f� lcata  and P inus echinata , and I . V .  of Quercus s t e l l ata  
a re invers e ly re la ted to  inc r e a s ing  s lope ang l e  which i s  interpr e t ed a s  
increa s in� ly  xeric s ite  c ond it ions ; Quercus pr inus and Fagus grand if o l ia 
va lues and re lative dens ity and importance va lue of Acer s a c c harum and 
Quercus rubra are r e l at ed to s t e eper  s lopes a lthough the re lat ion s hip 
of the l atter  three t axa to  increas ing s lope gradient c on f l icts w ith  
the usua l report of  their a s s oc iat ion w ith mes ic habitats . Nega t ive ly  
corre la ted w ith r e l ief  a re c erta in v� lues of Acer  s accha rum , Carya  
ova l is , C .  ova ta , Fa gus grand if o l ia , Que rcus fa lcata , and 2· rubra . 
Quercus ste l lata ' s re la tive d ens ity and re lat ive basa l area , and I . V .  
of Carya  ova ta are  invers e ly r e l a t ed t o  the l inear r e l ie f  term but 
d ir ec t l y  re lated to the quad r a t ic term . The va ria tion in re lief  in 
the s tudy area , its va lue as an ind irect measurement of s it e  var ia t ion , 
and c onf licting re l a t ions h ip with  othe r s it e  va riables  such a s  s lope 
ang l e  lowers the va lue of r e l ie f . Que rcus prinus is r e l a t ed to uppe r  
s lope pos it ions  which imp l ie s  a r e l a t ion t o  xeric s ites whereas  Fa gus 
grand ifol ia and Quercus fa l ca t a  are  pos it ive l y  re l ated to l ower s lope 
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pos it ions . Re l a t ive d ens ity of Acer s a ccharum �nd re l a t ive bas a l  area  
of  Carya  g labra  and va lues of Lir iod endron tu l ip ifera are  the on ly  
va lues a nd taxa c orre lated ( a l l  d irect) with  s lope s hape . A l l  va lues 
of Carya ova l is , P inus virgin iana , and Quercus prinus , re lat ive bas a l  
a rea  and importance va lue of 2 ·  f a lcata  and P inus echin a ta are  d irectly  
re lated to topographic length ( and presum a b l y  w idth) whereas  va lues of 
Ca rya  � · Quer cus coccinea and 2 ·  ve lut ina are  inve rs e ly r e la t ed to  
this va r iabl e . S ince  topographic l ength and width may be  int erpreted 
a s  e ithe r  a r idge  or va l ley pos it ion t he va lue of the va r ia bles in pre­
d ic t ing environment is ques tion a b l e . The interact ion terms of r e lief­
s lope angle  and re l ief-s lope pos it ion were  us eful  in mod ifying r e l a t ion­
s hips between taxa and s ingle  va r iables . 
The mos t important s oi l  va r ia b l e  predicting importance of various 
taxa was  ca lcu la t ed ava i lab le  water . A l l  va lues of Carya  � · Quercus 
a lba , 2: coc c ine a , re lative bas a l  area  o f  C arya tomentosa  and Que rcus 
rubra , re lat ive d ens ity of Acer  s a ccha rum and I . V .  of Quercus rubra  and 
2 ·  ve lut ina a r e  d irec t ly r e l a t ed to water  ava ilabil ity . W ith the 
exc ept ion of Acer  s a ccha rum and Quercus a lba , variation in bas a l  a rea  
accounted f or by this variable  wa s equa l or greater than r e la t ive 
d ens ity and pa r t ia l ly supports the re l a t i onship between tot a l  ba s a l 
area  and ava i l a b l e  water . The on ly  t ax on with va lues invers e ly r e lated 
to  water  ava i la b i l ity is Quercus f a l c ata a l though it is  d irect ly re­
l ated to c l a y  in the B hor iz on , d eepe r s o l a , l e s s  re l ie f ; in this c as e ,  
wa ter ava i labi l ity  is apparent ly  d e cr ea s ed by the r e lat ionship of the 
taxon to s ites  high in c lay  in the B hor izon . 
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D epth to rock , s 11nd in the A horizon , and pH of the A £-::� other 
common l y  c or r e l a ted s oil  va r ieb les a lthough the ir contr ibuti� �� tota l 
R2 is l ow ;  ve lues of Fagus grand ifolia  and Pinus virginiana c� : .v .  of 
C a ry a  ovs ta  are  invers e ly re lated to d e eper s oils  and are the �ee taxa 
in which the va r iable  added more than 2 percent to tot a l  R2 . � re la­
tions hip of £ ·  � snd Fagus grand if o lia  to s ha l low s oils i� :rot clear . 
S and in the A horizon ( and presum11bly the B)  is re lat ed to vc � of nine 
t11xa and contr ibutes 2-3 percent to tot a l  R2 in Liriod endron t�pifera , 
Nys s a  s y lvatica , Pinus virginian11 , and Quercus ve lut ina . Wit:. -:.:..e 
except ion of Nys s11  s y lvatica and r e l ative bas a l area of  Quercm V€ lutina , 
thes e taxa are  corre lated with s andy-textured soi ls ; the low cz�ribu­
t ion to  R2 reduce s  the pred ict ive va lue . Of the two c hemica l ;�=Perties 
cons idered , pH of the A hor izon has 11 higher pred ictive va lue � pH 
in the C .  Re l a t ive d ens ity , bas 11 l  a r ea or I . V .  of Carya glab::: � � ­
ova l is , £ ·  � ·  £ ·  tomentos a ( a l l o f  the hickories Bna lyz ea� s=e re­
l sted to pH in the A horizon ; with the exception of re lative �l area 
of C .  ova l is , a l l  hickory taxa  are  d ir ect ly re lated to increaE� pH 
v11 lues in the A .  I t  appears  that growth and/or establishment � �hese 
taxa is inf luenced by nut rient s t atus of the s oil  s ince the v'��b le 
cont r ibut es the mos t to R2 in a l l  hickor ies except � · � ; � �he 
c a s e  of  the £ ·  � ·  the pos it ive corr e l a tion between rel11ti•� iens ity 
and pH in the A is the fourth mos t important contr ibution to R"' ::.:.t. 
r e l a t ive bas a l  a rea  2nd I . V .  are not s ignif icant ly re lated to � vari­
able . Carya  g labra and C .  t omentos a  a r e  d irect ly re l11ted to �ea s in g 
pH of the A which is a ma j or c ontributor t o  R2 a lthough tota l .!
.=_ is less  
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than 0 . 10 .  The s e  t ax a  may be re l ated to ca lcare ous pa rent mater i a l s  
and/or taxa c ontr ibut ing bas es  t o  the s urf ace  hor iz on . Establ ishment 
and growth of Nys s a  s y lva t ica  is a ls o  d ir e c t ly re l a ted to pH in the A ;  
this va r iable  is  t he largest  c ontr ibu tor to the R2 va lues . 
The pH of the C hor izon and thickness  of the A2 + A 3 have l imited 
pred ict ive va lue in this ana lysis . The pH of the C contributes 2 per­
cent or more to tota l R2 in e qua tions of Carya ova l is (negat ive r e l ation­
s hip) and in t he r e l a t ive dens ity e qua t ion of C .  ova ta ( pos it ive re la­
tions hip) ; when other va r iables  common to the two taxa are con s idered , 
it appears t ha t  the y  occupy s eparate  niches  and pH may be us ed to  
characterize  the ir s it e  requirements . Thickness  of  the A 2  + A 3 horizon 
( and presumab ly the A 1 ) is such a w ea k  va r iable  in t his ana lys is that 
one is tempt ed to exc lude the A horizon from fur ther inves tiga tion in 
f ores ts of  this  reg ion . Howeve r , in the Cumber l and Mountains , this 
was  the mos t important  s oi l  va riable  (Ma rtin , 1 9 66) and numerous s tud ies 
report the importanc e of propertie s  of this horizon in nutr ient cyc l ing , 
wa ter  ava ilabi l it y , e s tab l is hment and growth of var ious taxa . 
VI .  FDREST STRUCTURE I N  THE GREAT VALLEY 
OF EAST TENNESSEE 
Discus s ion of recogn iz ed forest  c ommun ities and the ir s oi l  and 
s ite  characteris tics is based upon p lot groupings by s o i l  great  groups 
and parent materia l .  Roman num era l s  are us ed to des ignate  thes e t en 
gr oups (Table  7 ) ; this tab l e  a ls o  inc lude s  r e l a t ed informat ion about 
gros s topographic features , geo logic un its and soi l  s er ies  a s s oc ia t ed 
with the units . 
Geologic units are inc lud ed tha t a re  not a lwa ys ma pped s ep a r a t e l y  
b y  Rogers  ( 195 3) ; for examp l e ,  d o lomites o f  the Knox Group are  common l y  
mapped a s  one ind ividual  group . S o i l  s e ries , especia l ly c o l luvia l 
s eries , a re inc luded that a re  p r obab ly a s s oc ia t ed with the d ef ined 
s tands but not mapped in s o i l  survey reports us ed to d etermine  s t and­
s oi l  s e r ies a s s oc iation ;  the s e  40 s eries  r epres ent over 50 percent of 
the s eries  recognized within t he s tudy a r e a . 
Des ignat ion of fores t c ommun ities is b a s ed upon 6 7 7  p lots in the 
5 8  s tands . Among a l l  s oi l-pa rent materia l un its , thes e  p lots a r e  
a s s oc iated with 3 0  lower , 3 9  m idd l e  and 3 8  upper s lope pos it ions  and 2 8  
s lope a spects inc lud ing northwes t , s outhe as t ,  s outhwe s t , northea s t ,  
north-northeast , west  and s outh a s pects ( in d e s c ending  ord er  of number  
of  p l ots per  a spect) . The s t ands have been l oc a ted on U . S . G .S .  t opo­
graphic maps and a re on f i le in the Gradua t e  P rogram in Ecology at The 
Univers ity of Tennes s ee ; Append ix C de t a i l s  locat ion , vegetat ion , s o i ls 
and geology as s oc iated with  the s e  s tand s . 
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TAB LE  7 .  Ronum Numera l C odes  Ref erring to S oi l  Gre a t  Groups and Parent Materia ls . 
Dominant Great  Group 
and P a rent Materia l 
Eutrochrepts f r om 
c a l c areous s ha le 
Ha p lud a l f s  f rom 
limes tone  
Dys trochrepts from 
s a nd s t one and s ha le 
Hap ludu lt s  from s ha le 
Pa l eudu lts  from cherty 
d o lomitic  l imes tone 
1' 11 l cudu l t s f r om 
a l luv ium 
Rhodud u l ts f rom cs l­
careous s and s tone 
Ha p l aquepts f r om 
a l luvium 
Pa l eudu lts  f rom d o lo­
mitic lime s t one  and 
l ime s t one  
Hap laquents from 
a l luvium 
Roman 
Nume r a l  













B luff and 
rock  out crop 
P r ominent 
r idges  
Ro l l ing to  
f l a tten ed 
Rid ges to 
ro l l ing 
Tc r r l! C l� B ; 
ro l l ing to 
f 1 11 t 
Knobs or 
r id ges 
F l a t ; pres ent 
f lood p l a in 
Rol l ing 
Flat ; pres ent 
f lood p l a in 
As s oc ia ted 
Geo logic 
Mapping  Un its 
Athens , Ottosee , 
S evier s ha les  
Chic kamaug a , Lenoir 
l imes tone  
Rome Formation , in ter­
bedded s and s t one  and 
s ha l es  
No l ichucky , Pumpkin 
Va l ley s ha les  
Knox G roup : 
C hepul tepec , C opper  
R i d Rc , K i n R s ror t , 
Lon ff, v l nw ,  M n tt c o L 
d o l om f t c n  
A l l u v ium f r om  l im e ­
s tones 
Chspman Rid ge s and­
s ton e 
A l luvium chie f ly 
from l imestone  
Ma ryvi l l e , Maynard­
vi l le , Rut ledge d o l o­
mite  and limes tone  
A l luvium from l ime­
s tone , sand s tone , or 
s ha l e  
As s oc iated 
S oil  S er ies  
Dand r idge , White sburg  
Ta lbott , C o lbert  
A l l en , Hayter , Jef f er­
s on ,  Lehew , Rams ey 
Ba rbourvi l le , B l and , 
Leadva l e , Litz , Mus e , 
S equoia 
Bolton , C l a r ks vi l l e , 
Dunmore , F u l l er ton , 
G r c l"'tHl n 1 c• , l , n n <l i  R hl l r f.! , 
M l t l V II  1 11 
C utn l lf' r I 1m d , 1> e c 11 t u  r , 
Emory , Etowah , Waynes­
b o r o  
A l coa , Neube rt , 
S teekee , Te l l ico  
Hun tington , Lind s id e , 
Me lvin 
Dewey , Hermitage 
B runo , Hamb len , Me lvin , 
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On  •n  acr e� ge bas is , samp l ing int ens ity i s  0 . 000 1 percent of  the 
t ot a l  fore s t  acreage  ( a pprox ima te ly  670 , 000  a c r es ) . The 7 700 trees  
id entif ied , counted and measured repres ent 0 . 00009  perc ent of � 1 1  trees  
w ithin the area ; this  is determined by mu l t ip lyin g  the average d ens ity 
f r om TVA fore s t s ta t i s t ics (TVA 195 6a , 1 9 5 6b ,  1 9 60 , 1 9 64 ,  1 9 65 , 1 9 7 1) 
by fore s t  acreage . The leve l of s amp l ing int ens ity in this r egiona l ,  
extens ive s tudy is f a r  gre ater  than othe r regiona l s tud ies in Florida  
(Monk , 1 9 65 ) , in Oklahoma ( Rice , 1 9 65 ) , or in  W is cons in ( Curt is , 1 9 5 9) . 
Fores ts  of t he c entra l port ion of the Great  Va l l e y  repres ent a 
vas t  a r r a y  of c ommunities with wid e ly va r y ing c ompos it ion and expre s s ion 
of dominance by tree  taxa . In this s tudy , this  heterogeneity is rec og­
nized and empha s iz ed by estab li shment of f ou r  ma j or , conceptua l c om­
p lexe s , viz . , the White Oa k ,  Ches tnut O a k , Tu l ip Pop l a r  and M ix ed M e s o­
phytic C omp lexes . The cons truct ion of a c omp l ex is bas ed upon tree  
taxa  expres s ing d om inance or c od ominanc e .  Within a c omp lex , vegetat ion 
types a r e  recogn iz ed a ccording to  c od om inant t ax a  or t ax onom ic ( gene ric) 
gr oups ( except in the M ixed Mes ophytic C omp lex) . C ommun ities of a c om­
p l ex are  a rranged with respect to ve getat ion types  and each c ommun ity 
is c ons id e red a var iant of the comp lex ; v� r iants app ly  to  the comp l ex 
a s - a  who l e , not r e l a ted ve getat ion types or communit ies . In the � ixed 
Mes ophyt ic Comp lex , vegetat iona l un its are not e a s i ly  d is t ingu ished due 
to  c ommun ity heterogen e ity . The White  O a k  C omp l ex is the la rges t w ith  
f ive veget ation types , 12  communit ie s , 2 5  var iants  f rom 2 7 3 p l ots ; the 
Che s tnut O a k  C omp l ex is compris ed of four veget a t ion types , s even com­
munities , 16 va r iants  from 1 7 5  p l ots ; the Tu l ip P op l a r  C omp lex has two 
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vegeta t i on types , f ive c ommunitie s , 10 va r iants from 54 p l ot s ; the M ix ed 
Mesophyt ic C omplex is  c ompr is ed of l l  c ommun ity-v� r iants f rom 64 p lots . 
Other vege tation types and c ommunit ies a re  recogn ized tha t  are  l im it ed 
in a re a l extent and/or restric ted to part icu l a r  habitats  �nd a re not 
cons id ered parts of the above c omplex es . O ld-growth p ine  vegetat ion 
is repres ented by f our communit ies and 1 8  p l ots ; lO�res t r ic ted up l and 
commun it ies repres ent  10 percent ( 7 1  plots)  of the fore s t  s ample ; two 
bottom land ha rdwood c ommunit ies a r e  recogn iz ed and c ons is t  of but 2 2  
p lots . 
In  t ab le s  r e l a t ed to the d is cuss ion of  f ores t c ompos it ion , 
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average import ance  va lues of the taxa are  us ed . I mportance va lue is  
the  s um of  r e l a t ive d ens ity �nd bas a l  a rea  mu l t ip l ied by 100 ; va lues 
the ref ore range f r om a m inimum of 0 to  a max imum of 200 . S it e  cha rac-
t e r is t ic s  g iven in the s e  tables  are  s lope d irect ion , ind ica ted by com-
monly  us ed abb r eviat ions , and s lope f orm and pos it ion , ind i c a t ed by 
l etters  exp l a ined in the f ir s t  t a b l e  of the White  O a k  C omp l ex . 
S oi l-Parent Materia l Un its 
A s s ign ing  a nume r ic a l  cod e  to  s o i l-parent mat e r ia l un its  was  
bas ed p r ima r i l y  upon c a l cu l ated s oi l  wa t e r  ava i l ab i l ity . Average  
va lues were  us ed in  this  ranking  and incr ea s ed Roman numera l rank 
imp ly more ava i l ab l e  wa ter  and a s equence of xeric to  wet-mes ic s ites  
ex is t ing in  this  reg ion ; genera l ly , higher va lues ind icate  d e eper  
s oi l s , highe r percentages  of  s i lt  and c l ay ( to  a le s s er degree ) , and 
lower s t one c ont ent ( Ta b l e  8 ) . 
TABLE 8 .  Ave rage  Va lues of Soi l  Va r ia bles  in the S tudy Area  in the S oi l-Pa rent Materia l Units 
S o i l-Parent Ma ter ia l Un its , P lot and S t and Numbe rs , and S oi l  Data  
S o i l-Parent Ma ter ia l Un ita 
I II  III  I V  v VI VII VIII IX X 
Number of P lots  (S t ands ) 
S oi l  Va r ia b l es 1 1 5 ( 1 1 ) 9 ( 1 ) 9 5 ( 5) 3 6 ( 4) 1 92 ( 1 6) 44 ( 3) 100 ( 6) 1 6 ( 3 )  60 ( 8 )  10 ( 1 )  
Thicknes s of  A 1 ( in . )  0 . 7  1 . 0  1 . 8  1 . 4 1 . 4  2 . 0 1 . 7  1 . 0 1 . 9  1 . 0 
Thicknes s  of A2 + A3 
( in . )  2 . 9  3 . 0 7 . 0 5 . 8  6 . 4  6 . 0  5 .  6 5 . 0  5 . 8  0 . 0 
Depth to  rock ( in . )  2 6 . 0  24 . 0  40 . 0  40 . 0  �42 . 0  ;,42 . 0  � 42 . 0  � 42 . 0  �42 . 0  �42 . 0  
Depth to mott l ing ( in . )  2 3 . 0  �24 . 0  ?40 . 0  2 7 . 0  40 . 0  �42 . 0  �42 . 0  0 . 0 �42 . 0  0 . 0 
S and in A ( percent) 25 . 0  1 5 . 0  40 . 0  2 8 . 0  29 . 0  45 . 0  50 . 0  1 5 . 0  2 7 . 0  5 . 0  
S i l t in A ( p erc ent) 5 6 . 0  60 . 0  4 1 . 0  4 1 . 0  47 . 0  35 . 0  30 . 0 55 . 0  52 . 0  5 5 . 0  
C l ay in A ( p erc ent)  20 . 0  2 5 . 0  1 8 . 0  35 . 0  2 3 . 0  20 . 0  20 . 0  30 . 0  2 1 . 0  40 . 0  
S a nd in B ( percent) 1 8 . 0  5 . 0 2 7 . 0  1 5 . 0  1 5 . 0  38 . 0  38 . 0  5 . 0  9 . 0 5 . 0 
S i lt in B ( percent) 47 . 0  45 . 0  49 . 0  35 . 0  46 . 0  2 1 . 0  3 7 . 0  45 . 0  43 . 0  5 5 . 0  
C l ay in B ( p e rcent) 35 . 0  50 . 0  24 . 0  50 . 0  40 . 0  40 . 0  2 7 . 0  50 . 0  48 . 0  40 . 0  
S t one vo lume ( percent)  2 6 . 0  10 . 0  40 . 0  10 . 0  2 7 . 0 1 9 . 0  2 . 0 0 . 0 5 . 0 0 . 0 
Ava ilable  wa ter  ( in .  to 
bed rock or 42 in . depth) 3 . 8  4 . 2  4 . 8  5 . 8  6 . 0  6 .  1 7 . 1  7 . 5  7 . 9  8 . 0 
pH A 5 . 5  4 . 7  5 . 3  4 . 9  5 . 9  5 . 1 5 . 8  4 . 7  5 . 0  7 . 5  
pH B 5 . 0 3 . 9  5 . 1 4 . 9  5 .  1 4 . 7  5 . 5  4 .  7 5 .  1 5 . 9  
pH C ( o r  a t  42 in . )  4 . 6 4 . 4 5 . 3  6 . 5  5 . 2  5 . 4 5 .  7 5 . 9  5 . 3  5 . 9  
a 
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I n  genera l ,  l ower wa t er �v� i labi l ity on s ites over ly ing ca lc�r­
e ous s h� le (I ) �nd l imestone (I I )  is  a f unct ion pf pedon d epth . S i lt  
c ontent in the s olum on both s ite s  ind ic a te s  high water  hold ing capac ity 
except f or the r e l a t ive ly  s ha l l ow s oi l s ; in the c a s e  of unit I ,  wa t e r  
�v� i la b i l ity is  a ls o  l ower ed b y  a r e l a t ive ly  high s tone content . The s e  
s ites  a r e  a l s o  charact e r iz ed b y  s te e p  s lopes . Unit I I  i s  repres ented 
by one s ite  of n ine p l ots  on s teep  s lopes . This s t e epnes s is not neces ­
S 2 r i l y  typic a l  of s it e s  ch� r� c t e r iz ed by Ta lbott s o i l  s eries  but the 
l imes t one pa rent  mater ia l may w e� t he r  chem ic a l ly and produce a thin 
res iduum . Soi l  intercorre l at ions ( Tab le  3 ,  p a ge 72 )  show the d irect  
re lat ions hip between d e ep soil s  �nd ava i la b l e  wa ter and s oi l-s ite cor­
re l ations (Ta b le 5 ,  pa ge 84) d ocument the fact  that wa ter  ava i lab i l ity  
and deep  s oi l s  a re invers e ly r e l a t ed to  s teep  s lopes . Wat er  ava i l­
abi l ity is lowered on Dystrochrept s ite s  due to  the re l a tive ly  higher 
percent � ges  of s and and s t one in the s o lum (Unit I I I ) . S o i l s  derived 
from o ld a l luvium (Un it VI ) and thos e d e r ived from c a lc a reous s and s t one 
(Unit VII ) are a l s o  high in s and bu t they a re d eep s oi l s  with a l ow 
s tone c ontent . 
Pa l eudu lts  and a s s oc ia t ed s oi l s  d e r ived from che rty do lomitic 
l im es t one a s s oc iate  with r idge  s ys tems or  ro l l ing topography (Unit V)  
2nd are r e l ative l y  high in s tone c ont ent but water  ava i labi l ity is 
higher becaus e of d eepe r  s oi l s  r e l � t ive to  Units I and II , mor e s il t  
and/or c la y  in the s olum r e l a t ive to  Unit I I  and more s i lt  in the B 
horizon r e lat ive to lla p ludu lt s  f r om non-c a lc a reous s ha les  (Un it IV) ; 
whether a s t�tis t ica l ly s ign if icant d if f e r ence  ex ists  between water  
ava i l a bi l ity in Units IV  and V is unknown . 
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H igh s t one content even in d e ep f ine-textured s oi ls gre a t ly mod i­
f ies  wa t e r  ava i labi l ity ; this is read ily  appa rent when Pa l eud u lts from 
cherty d o l omitic l imes t one (Unit V) are compa red with s oils  of the s ame 
great  group der ived from non-cherty parent mater ia l (Unit IX ) , and s oi l s  
w ith s im i lar phys ica l  properties but occupying c omp lete ly d iffe rent pos i­
t ions on the l ands cape (Unit s VII I  and IX) ; the d iff erenc es in water 
a va il abi l ity (ba s ed on l y  on soil prope r t i es ) wou ld virtua l ly d is appe a r  
if  s t one content w e r e  ignored ( a s sum ing that s oi l s  of a l l  un it s are 
adequa te ly  repres ented) . 
With the exc ept ion of Units I and I I , s oi l s  a s s ociated with the 
un it s  a re r e lat ive ly  d eep . Units III and IV are  more s ha l low r e l a t ive 
t o  Units  V-X than averages ind ica t e . S o lum d epth on upper s l opes of 
s ands tone r id ge s  (Unit III ) a re c ommon l y  15 inches or l es s . S ites with 
s oi l s  d er ived from non-ca lcareous s ha le ( Un it I V) range d own to  3 6 
inc hes  in depth . Even at  thos e d epths p arent  mater ia l is not cons o l i­
dated and abrupt C vs . R horizons a re n ot apparent i weathe r ing is 
probably  s low due to the pres ence o f  c l a y  r e s iduum that imped es  rates  
of  s oi l  proce s s es such  a s  hydro lys is . 
Mos t s o ils  are appa rent ly  w e l l-d r a ined and we l l-aerated with the 
except ion of thos e derived f rom the c lay-produc ing  non-ca lca reous s ha le s  
(Unit IV) and thos e a s s ociated w i t h  pres ent f lood p la ins where  the 
pe rmanent wa ter  t ab le  is c lo s e  to  the surface , part  of the year  (Unit 
VI I I ) , or at  a l l  t imes (Unit X) ; this undoubted ly inf luenc es water ava i l­
ab i l ity to the p l ants and interpretat ion of veget a t ion s ite re lations hips 
mus t  c ons id er this mod if ication . 
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S o i l  var iable  intercorr e l a t ions ( Tab le  3 ,  pdge  72 )  ind icated the 
r e l a t ions hips among the textura l c l a s s es a s  they exis t amon g  thes e 
uni ts , viz . , s and percentage in the A and B a re d irectly  r e l ated , c l ay 
content  in A and B a r e  d irect ly r e la ted , c la y  and s and perc enta ges a re 
invers e ly re l a t ed between hor izons ; the inv e rs e r e l ations hip of mot t l ing  
to s and in the  s o lum and s tone content is obvious ; corre l a t ion of  thick­
nes s of A2 + A 3 w ith deeper and coars e-textured s oils  is appa rent par­
ticu l a r ly when Dystrochrepts are  cons id ered ; the  d irect  r e l at ions hip of  
the A 1 and A2 + A3 thicknes s es is apparent and jus t if ies us in g  on ly  one 
of the mea sur ements in regress ion a l though the va riable  wa s  l ow in pre­
d ic t ive va lue f or a l l  taxa . 
S oi l-s it e correlat ions ( Ta b l e  5 ,  p a ge 84) ind icated that pH wa s  
a s s ociated  with  s ites character iz ed by gre a t e s t  r e lief , and s teep 
s lopes ; w ith the exc ept ion of  Hapl aquents  (Unit X) thes e s o i l s  have 
the highes t pH s ta tus . Range in pH among s ites  is not great  and this 
accounts  in part  f or the low corre lat ions . S o i l  pH d eterm inat ions in 
Unit I I  d o  not s upport the c ategory of Ha p lud a lfs  der ived from l ime­
s t one . The A l f is o l  order is cha racterized by at leas t 35 percent 
bas ed s a tura t ion in the argi l l ic hor izon which s hou ld effect  higher 
pH than ind icated here ; low pH is not supported by other d a t a  such a s  
f ie ld obs erva t ion o f  exposed l imes t one , t extura l determ ina t i ons , 
mapp in g  un it and tree t axa a s s oc ia ted w ith the s ite . The anoma l ous 
low pH may be due to l ow samp l ing intens ity and/or l aboratory error 
or c ou ld repres ent  a var iant or taxad junct  of  the centra l c oncept of 
the s oi l  order  and s e r ies . The othe r s oi l  and ve getat ion cha racterist ics 
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mentioned d o  s upport the s egregat ion , acceptance and va l id ity o f  this 
unit . 
Re l ief and s lope percent appea r  to  be  c ompatib l e  va riab le s  in 
the corre lat ions w ith one ma j or exc ept ion ; re lief  and s o lum d ep th were  
not  corre lated and  this  is  und oubted ly due  in part  to the d e ep s oi ls 
on r e l a tive ly  s teep s lopes of ca l c a re ous  s ands tone  s it es (Unit VII ) . 
A lthough water ava i labi l ity is invers e ly r e l a ted t o  increas ing s lope 
ang l e  and re l ie f  that can be as s oc ia ted with I ,  II , III and/or VII , 
wa ter  ava i labi l ity  in the Rhodudu lts  is ame l iorated by the d eep s oi l s  
that a r e  a ls o  l ow in s tone cont ent . 
Vegetat ion and Soi l-P a r ent Materia l Relat ions hips 
Average ove r s t ory and und ers tory d ens ity , b a s a l a r e a  and f l or is ­
t ic d ivers ity var ie s  w id e ly among s ites ( Ta b l e  9) . Amon g  s tands within 
a unit , va r iat ion und oubted ly ex is ts with changes in s lope a s pec t , 
form , pos it ion , ang l e  ( cf .  Martin , 1 9 66 ; Cabr� ra , 1 9 69) ; this va riat ion 
is cons id ered in ind ividua l communit ies d i s cus s ed be l ow .  Wid e  va r ia ­
t ion ( or l ack  o f  it) i s  a l s o  due in part  to  va rying s amp l ing inten s it y  
o f  d ifferent units , � -� · ,  un its I I  and X vs . I and V .  Gre ater  conf i­
d ence and higher  p r ed ict ive va lue c an be given to the l a t t e r  units . 
A lthough vegetat ion on units such a s  II  and X may  be l imited in a r e a l 
extent and both e a s i ly d is tinguis hed on t he l ands c ape and with pre­
d ictab l e  c ompos it ion , genera l  d a t a  concerning the s e  s ites  s hou ld be  
in terpre ted with caut ion . Ave r a ge overs tory ( greater than 5 in . dbh) 
d ens ity r ange f r om 90  s terns per  a c r e  on the d e ep , but poor l y  d ra in ed 
TABLE 9 .  G enera l Vegetat ion Cha ract e r is t ic s  A s s oc ia t ed with Soi l-P a rent Materia l Un its . 
S oi l-Pa r ent Materia l Units , P lot and S tand Numbers  and Vegetation Data  
S oi l-P a rent Ma te ria l Un it 
I I I  I I I  I V v VI VII VII I  IX X 
Number of P lots (S t and s ) 
Vegetat ion Va r iab les l l 5 ( 10 ) 9 ( 1 ) 9 5 ( 5 ) 3 6 ( 4) 1 92 ( 1 6) 44 ( 3) 100 ( 6) 1 6 ( 3) 60 ( 8) 10 ( 1 ) 
Mean Overs tory D ens ity , 
per  acre  1 12 . 0 10 9 . 0  109 . 0  104 . 4  1 2 8 . 0  102 . 0  10 3 . 0  90 . 0  12 3 . 0  98 . 0  
Mean Und ers tory Tree 
D ens ity , per acre  424 . 0  3 1 1 . 0  50 6 . 0  492 . 0  48 1 . 0  4 10 . 0 42 5 . 0  2 6 1 . 0  3 68 . 0 1 80 . 0  
Mean B as a l Area , 
per acre  88 . 0  84 . 4  9 1 . 6  124 . 8  109 . 3  85 . 0  104 . 6  122 . 7 133 . 0  40 . 0  
Tota l Numbe r  of Over-
s tory Tree T axa , 
per  un it 4 1 . 0  12 . 0  36 . 0  25 . 0  42 . 0  2 5 . 0  39 . 0  2 9 . 0  2 8 . 0  5/� 0 
aS ee Tab l e  7 ,  page 1 52 . 
f-' 0'1 0 
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s oi l s  d e r ived f rom a l luvium (Unit VII I )  t o  12 8 s tems p e r  a c r e  on d eep , 
w e l l -d r s ined s ites  (Unit V) ; 60 percent  of the p lot d ens ities  a re in 
this  range and 83  percent of the p lot d ens it ies a re in the 80- 140 s t ems / 
acre  range . Auten ( 1 94 1 )  s tud ied 2 2  o ld growth fores t r emnants in O hio , 
Ind iana and I l l inois and r eported d ec re a s ing dens ity on incre a s ing ly  
mois t s ites  with a high wa ter  table  or impeded d r a inage s im i lar  to  
units VIII  and X in this s tudy ; on  up l and s ites  tree  d ens ity , inc lud ing 
a l l  greater  than l in . dbh , ranged f r om 2 60-408 s tems /acre  w it h  dry 
s ites  d ominated by P inus s trobus or oak taxa  having  the highe s t  dens ity . 
Us ing the qua rter-point s amp l ing me th od in the Cumber land M ounta ins , 
Cabrera  ( 1 9 69 )  f ound tha t overs tory  d ens ity among f our ma j or commun it ies 
on varying a s pects and t opography va r ied  from 2 2 5-250 s tems /a cr e . Over-
s tory d ens ity ( 5  in . dbh  or more)  of s e c ond growth f or e s ts on north  and 
s outhf a c ing s lopes in the Cumber land Mounta in s  averaged 1 2 5  s tems per  
acre  over a l l  s ites  and  ranged f rom 105- 140 s tems per  a c re ; d ens ity wa s 
not s ignif icant ly  d ifferent betw een exposures  or among  l e ads  and d raws 
on the s l opes (Mart in , 1 966) . In the northern part  of the Great Va l ley  
of E a st  Tennes s ee , West  ( 1970 )  r ep orted tha t d ens ity var ied from 65- 139  
s tems per  a cre on d ifferent s oi l  and  geo l ogic  un it s ; howeve r , in s ome 
st.snds "canopy" trees avera ged l-5  in . dbh . 
The s e  s tud ies reveal  tha t inters ite  ( loca l ly and regiona l ly) 
va r iat ion is  not neces s a rily  r e l a t ed to st and d ens ity . Othe r  f actors  
such as  s tand his tory , f loris t ic v a r ia t i on , c ompet it ive re l at ions hips 
among t axa  in add it ion to  d if f erent phys ica l environments  may be more  
re l evant factors . 
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Va r ia t ion in ave rage dens ity is n ot neces s a ri ly corre la ted with 
any s oi l -geologic un it nor with s ign if icant s o i l  and s ite  f a c t ors 
emp loyed in reg res s ion ( page 92 ) ; a s s oc i a t in g  inc reas ing dens ity with 
inc re a s ing c l ay in the B and increas ing re l ief  can  be inferred from 
thes e averages  when moderate re l ie f  of Un it IX , low r id ges  of Unit V 
a nd r e l a t ive l y  high c l ay content in s o i l s  o f  both units  a re cons id e red . 
D ens ity  of the deve lop ing und e rs t ory , � -� · ,  a l l  tree  t axa over 
3 f ee t  ta l l  and les s than 5 in . dbh , ind ica tes sma l l  d if fe rences  among 
s t ands on upland un its . Fewer s terns per a cre obs erved in the mois ter 
habit a ts (Units  VII I a nd X) and on the l ime s tone (Un it I I ) i s  evid enc e  
that e ither l ow gerrn inat ion , abil ity o r  high s e ed l ing morta l ity i s  a 
r es u l t  of the s tr ingent demand s of the s e  exact ing environments or tha t  
thos e t axa  occupying  t he s it es supp ly  mos t o f  the s eed that germinate  
and  s urvive ; poor  s e ed crops or l ow germinat ion a b i l ity may  characterize  
reproduc t ive potent ia l .  A s exua l reproduct ion , e s pe c ia l ly root  sprout­
ing , may be the ru l e  rather than the exc ept ion on a l l  s ites ; this w ou ld 
enhanc e s urviva l ( as opposed t o  s e ed germ in a t ion) and f avor d eve lopment 
of f uture overs tor ies s imilar  to the ones  n ow pre s ent . 
Ave rage overs tory bas a l  a rea is s im i l a r ly va r iab l e  among s it es 
but more c l os e ly a s s ocia ted w ith s o i l  and s ite  f actors . The pos it ive 
r e l a t ions hip between higher tota l ba s a l  area  and c l a y  in t he B hor izon , 
inc r ea s ed wa ter  ava i labi l ity , d eep s oi ls and thicker A horizon ( cf .  
page  9 3) is  supported by data  pres ent ed he re . Drier  s ites , character­
ized by s teeper s lopes and s oi l s  der ived from c a l c a re ous  s ha l es (Unit 
I ) , thin l imes t one s oi l s (Unit I I )  and/or r e l a t iv e ly s ha l l ow s t ony 
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s �nds t one d e r iv ed s oi l s  (Un it I l l ) , may eff ect  s lower  growth through 
l e s s  ava i l a b l e  w� te r ; on wa rme r , d rier  a s pe c ts (S , SW , W) of the s e  
s ites , higher s oi l  and air  t emperatures  and higher l ight int ens ity may 
inhibit food production �nd promote f ood ox id a t ion b ef ore  convers ion 
int o  woody ti s sue . However , bas a l a rea  is  a pparent l y  l owes t  on the 
hyd r ic s ites (Unit X) a l though the t ru e  mean is probab ly higher than 
40 ft . 2 per  acre ; on the s e  s ites  s uch f a ct or s  a s  poor s oi l  dra inage and 
a e r a t ion and phys io logica l drought in the tree s  c ou ld eff ect s low growth 
in an area  tha t d oes  not support a high d en s ity  becaus e of the l imited 
number  of t axa  adapted to surviva l and growth .  Auten ( 1 94 1 )  noted tha t 
bas a l  a re a  was  l owes t  on poor ly  d r a ined s ite s ; b a sa l area  r anged from 
10 6- 1 8 5  f t . 2 per  acre  with the highe s t  va lues  a s s oc i a t ed w ith the d rier 
s it e s . A lthough � 1 1 trees 1 in . dbh and over  were inc luded , ave r a ge 
b a s a l  a re a  per  a cre  acros s  a l l  f ores t a s s oc ia t ions wa s 1 3 9  f t . 2 ; 9 1  per­
cent of the va lue wa s in trees  1 2  in . or  more  in d iameter . Up land c om­
mun it ies recogniz ed by Cabrera  ( 1 9 69 )  had average  bas a l  area s  of 1 5 7-22 1  
f t . 2 ; bas a l  a re a  w� s higher on the more mes ic  s it es and highe s t  on 
f la tt ened north- f a c ing s lopes . S a f l ey ( 1 970 )  reported ranges in aver a ge 
bas � l area  of 90-2 30 f t . 2 per acre  in c ommun it ies  tha t were  s econd a ry in 
gorges and on p la te au and d is s e c t ed up l ands  in the Cumber land Mounta in s . 
Ma r t in r eported a range of 70-90 f t . 2 per  a c r e  on north and south s lopes ; 
h igher ba s a l  a re a  va lues were s ign ificant l y  r e l a ted to  mes ic , uppe r north 
s lopes and s o i ls l ow in stone  c on tent . The s e condary nature  of that 
f ores t i s  more obvious when basa l a r ea  and d ens ity a re c ompa r ed w ith 
va lues in  the  ot he r  s tudies . 
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Taxonomic d ivers ity , ind ica t ed by number  of taxa per  s oi l-ge o l ogic 
unit , is a ls o  l owest  in the r ip a r ian s ites  � lthough the true va lue is  un­
d oubted ly  higher than f ive tree  t ax a . The �naerobic s oi l  c ha racteri s t ic s  
of  t he s e  s ites i s  c ommon ly c on s id ered a c ond it ion tha t  s e lects  a ga in s t  
m o s t  taxa (Kramer and Koz lows ki , 1 9 60 ) and on ly  thos e with phys iologic a l 
pathways adaptab le to  s uch exacting s ites  survive , grow and reproduce . 
In  add it ion to Unit X ,  s ites with presumably re l�tive ly  high b a s e  s a tu­
rat ion (Unit I I )  ind ica t e  s it e  r e s tricted t ax a  but l ow numbers  of t axa  
a re a ls o  due to samp l ing int ens ity . Taxonomic d iversity is greate s t on 
un its cha racter iz ed by a wid e  r ange of environmenta l c ond it ions . Units 
I ,  I ll , V and VII inc lud ed c ommunitie s  on l ower , midd le  and uppe r s lope 
pos it ions , s evera l d if f erent s lope a s pects , f l a ttened , c oncave and c on­
vex surface s , va rying  s lope gradients  and s oi l  cond it ions m a s ked by  the 
averages in Tab le 8 ,  p a ge ; this va riation in s ite cond it ions pro-
motes tax onom ic d ivers ity where  many tax a , e a ch with a particu la r  e c o­
l ogical  ampl itud e , f ind the ir requ irements met (Whittake r , 1 9 69 ) . B e ­
caus e o f  the d ivers ity o f  environments and tax a , the s e  a r e a s  a re p r ob a b l y  
the m o s t  s t�ble  c omponents of l oc a l ecos y s t ems . Natura l or  a rt if ic i a l 
r emova l of a t ax on ( or s ever� l taxa)  resu lts  in the open ing of  a niche ( s )  
tha t  can be f i l l ed f r om the d ivers e ,  attendant gene pools . 
The r e l a t ive d ivers ity among units becomes c le arer  when f re quency 
and cons t ancy of t ax a  among un its is  c ons idered  (Ta b le 10 ) . Taxa tha t 
d o  not contribut e  at  l e a s t  10 percent frequency to  the p lots  in one un it  
or  5 percent in two units  a re  p l a c ed in a t abu la r  f ootnote . This does  
not  imp ly  that  the y  a re a lways minor  taxa  in recognized c ommun it ie s  
TABLE 10 . Fr equency of Overs tory Tree T axa in S oi l-Pa rent Mate r ia l .  
S oi l-Pa rent Ma teria l Units , P lot  and S tand Numbers , and Taxa F reguen c� 
S oi l-Pa rent Mater ia l Un itsa 
I I I  I I I  I V  v VI VI I  VI I I  IX X 
Number of P lots (S tand s )  
Taxab 1 1 5 ( 1 1 )  9 ( 1 ) 9 5 ( 5 ) 3 6 ( 4) 1 92 ( 1 6) 44 ( 3 )  100  ( 6 )  1 6 (  3) 60 ( 8) 10 ( 1 )  
A c e r  rubrum 1 7 . 6 0 . 0  1 1 . 3  7 . 0 1 5 . 1 1 6 . 2  1 3 . 2  3 1 . 5  1 . 6  0 . 0 
Acer  s a ccha rum 3 1 . 0  0 . 0 6 .  1 0 . 0 1 3 . 6  4 . 6  12 . 2  0 . 0 1 . 6  0 . 0 
Carya  c a r o 1 in a e-
--septentr iona l is  1 7 . 6  0 . 0 0 . 0 2 8 . 5  0 . 0 0 . 0 0 . 0 'i . 7  n . o o . n 
r: n r ·yo  c o n l l l o r rn f r r 'i . A 7.2 .  :,1 1 • 0 () , () .'3 • (., :.1 , 0  H , I I  ( ) , ( ) ( ) , ( )  ( } , ( ) 
Cllr y 11 g 1 01);.-;;--- 47 . 2  0 . 0 2 6 . 8  46 . 4  35 . 9  2 5 . 5  35 . 8  10 . 5 45 . 0  0 . 0 
Carya ova ta 1 7 . 6  0 . 0 7 . 2 0 . 0  0 . 0 0 . 0 1 9 . 8  0 . 0 3 . 3  0 . 0 
Ca rya ova 1 is 14 . 2 2 2 . 2  9 . 2  3 . 5  9 . 9  2 3 . 2  1 6 . 0  5 . 2  2 8 . 3  0 . 0 
C a rya tomentos a 20 . 2 0 . 0 2 1 . 6  50 . 0  2 3 . 4  39 . 5  12 . 3  10 . 5  60 . 0  0 . 0 
C e l t is oc c identa 1is  2 . 5  33 . 3  0 . 0 0 . 0 0 . 5  0 . 0 2 . 8  0 . 0  0 . 0 0 . 0 
Cornus f lorid a  2 . 5  0 . 0 10 . 3  10 . 7 30 . 3  14 . 0  1 3 . 2  5 . 2  36 . 6  0 . 0 
Fa gus gr and if o 1 ia 3 6 .  1 0 . 0 9 . 3  3 .  6 7 . 8  4 . 6 2 7 . 3  10 . 5  1 . 6  0 . 0 
Frax inus amer icana 13 . 6  7 7 . 7  4 . 1 0 . 0 6 . 8  2 . 3  2 6 . 4  5 . 2  1 . 6  o . o 
Frax inus penns y 1vanica  0 . 0 0 . 0 0 . 0 0 . 0 0 . 0  0 . 0 0 . 0 0 . 0 0 . 0 80 . 0  
Jug 1 ans n igra 7 . 5  1 1 . 1 10 . 3  0 . 0 7 . 5  4 . 6  12 . 2  10 . 5  6 . 6 20 . 0  
Jun iperus virg iniana 5 . 8  44 . 4  0 . 0 2 5 . 0  2 .  6 2 . 3  7 . 5  0 . 0 6 . 6 o . o 
Lir iod endron tu 1 ipifera  1 9 . 3  0 . 0 3 6 .  1 10 . 7 40 . 6  20 . 9  43 . 5  10 . 5  1 8 . 3  o . o 
Liqu id ambar  s tyracif 1ua 1 . 8  0 . 0 9 . 2  10 . 7 1 . 5  9 . 3  10 . 3  36 . 8  0 . 0 0 . 0 
Nys s a  s y 1va t ica 10 . 9  0 . 0 2 6 . 8  10 . 7  2 8 . 7 1 3 . 9  1 6 . 0  15 . 7 2 1 . 6  o . o 
Oxyd end rum a rboreum 15 . 1  0 . 0 2 1 . 6  10 . 7 40 . 3  2 5 . 5  2 1 . 6  1 5 . 7  1 1 . 6  0 . 0 
P inus echinata  1 6 . 8 0 . 0 25 . 8  3 . 6  2 3 . 4  1 8 . 6  5 . 7  2 6 .  3 2 5 . 0  0 . 0 
P inus s trobus 1 . 6 0 . 0 4 . 1 3 . 6  1 . 5  0 . 0 1 . 0 5 . 2 13 . 3  0 . 0 
P inus virgin iana 2 6 . 0  0 . 0  1 5 . 4 2 1 . 4 1 1 . 5  30 . 2  7 . 5  0 . 0 13 . 3  0 . 0 
P l a tanus oc c identa 1 is 0 . 8  0 . 0  2 . 0 0 . 0 0 . 5  0 . 0 0 . 0 
2 1 . 0  0 . 0 70 . 0  




TABLE 10 ( c ontinued) 
Taxab 
Quercus a lba 
Que rcus coccine a  
Quercus f a l c ata  
Quercus michaux i i  
Que rcus muh l enbergii  
Quercus phe  1 1 os 
Quercus prinus 
Quercus rubra  
Quercus ShUIDard ii 
Quercus s t e l l ata  
Quercus ve lut ina  
Robin ia  ps eud oa c a c ia 
S a l ix n igra  
S a s s a fras-a lbidum 
U lmus a l a t a  
---
U lmus ame r icana 
U lmus rubra 
S oi l-Parent Mate r ia l Units , P lot  and S tand Numbers , and Taxa  Freq� ency 
S oi l-P a rent Ma teria l Units a 
I I I  III  I V  V VI VI I VII I  IX X 
Number of P lots (S tand s )  
1 15 ( 1 1 )  9 ( 1) 9 5 ( 5 ) 3 6 ( 4) 1 92 ( 1 6) 44 ( 3) 100 ( 6) 1 6 ( 3 ) 60 ( 8 ) 10 ( 1 ) 
46 . 2  
1 6 . 8 
12 . 6  
0 . 0 
9 . 2  
0 . 0 
3 1 . 1  
30 . 3  
0 . 0  
1 5 . 9  
1 5 .  l 
3 . 3  
0 . 0  
3 . 3  
6 . 7 
1 . 6  
0 . 8  
0 . 0 
0 . 0 
0 . 0 
0 . 0 
88 . 8  
0 . 0  
0 . 0 
0 . 0 
66 . 6  
44 . 4  
l l .  l 
l l .  l 
0 . 0 
0 . 0 
2 2 . 2  
0 . 0 
0 . 0 
3 3 . 0  
7 . 2  
10 . 3  
0 . 0  
0 . 0 
0 . 0 
7 6 . 3 
2 3 . 7  
0 . 0 
1 2 . 3  
2 8 . 8  
l . O  
0 . 0 
9 . 2  
0 . 0 
3 . 0  
0 . 0 
7 5 . 0  
7 . 0 
50 . 0  
0 . 0  
0 . 0 
0 . 0 
0 . 0 
1 7 . 9  
0 . 0 
50 . 0  
32 . 1  
0 . 0  
0 . 0 
0 . 0  
0 . 0 
3 . 5  
3 . 5  
7 5 . 5  
9 . 4  
1 6 . 2  
0 . 0  
l . O 
0 . 0 
2 8 . 1 
2 8 . 1  
0 . 0 
12 . 0  
33 . 5  
l . O  
0 . 0 
7 . 3  
l . O  
0 . 5  
0 . 5  
88 . 3  
44 . 1  
39 . 5  
0 . 0 
0 . 0 
0 . 0 
0 . 0 
2 7 . 9  
0 . 0 
30 . 2  
53 . 2  
0 . 0 
0 . 0 
0 . 0 
2 . 8 
7 . 5  
6 . 6  
40 . 6  
1 . 8  
1 . 8  
0 . 0 
9 . 4  
0 . 0 
6 6 . 0  
3 7 . 7  
0 . 0 
l . O  
1 5 . 0  
1 2 . 2  
0 . 0 
1 1 . 3  
0 . 0 
0 . 0 
0 . 0 
3 6 . 8  
0 . 0 
2 1 . 0 
2 1 . 0 
0 . 0 
63 . 1  
0 . 0  
0 . 0 
0 . 0 
15 . 7  
1 5 . 7  
0 . 0  
5 . 2  
0 . 0 
5 . 2  
1 5 . 7  
0 . 0 
6 1 . 6  
8 . 3  
2 8 . 3  
0 . 0 
0 . 0 
0 . 0  
l l .  6 
l l .  6 
0 . 0 
2 8 . 3  
4 1 . 6  
0 . 0 
0 . 0 
1 . 6  
0 . 0 
0 . 0 
0 . 0  
0 . 0 
0 . 0  
0 . 0 
0 . 0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0 
0 . 0 
0 . 0 
0 . 0 
70 . 0  
0 . 0  
0 . 0 
30 . 0  
0 . 0  
aun its a s  in Table  7 ,  page 1 52 . 
bTaxa with l e s s  than 10 percent frequ ency in one un it or 5 pe rcent frequency in two un its ; 
un its in parenthes is : Acer negundo ( VII ) , Aes cu lus oc tandra (I , V ,  I II ) , Ame lanchier s p . (I V ,  V) , 
B e tu l a  a l leghaniens is (�Betula  l enta  (I II ) , C a rpinus c a r o l in iana (V , VI I ) , C a s tanea�entata  (VII ) ,  
C ercis canadens is (V) , Dios pyros virgin iana ( VI I , IX ) , Gled its ia tricanthos (VI ,  V) , M a gnolia 
a cuminata  (I ) , Morus rubra (III , VI I , I ,  IX ,  VI , V) , P inus rigid a  (IV) , Quercus ma r i l and ica  (III , 





d is cus s ed l � t e r , � -�· , if m ixed mes ophytic commun it ies exis t , two r e la ­
t ive ly minor t ax a  of t he s e  soi l-ge o l ogic un it s , Aesculus  octandra  and 
Ti l ia heterophy l la , a r e  ma j or c ons t ituents  if Braun ' s  ( 1 950 ) a ccepted 
definit ion of s uch c ommun it ies i s  us ed . The cons tancy of important 
taxa  d iscus s ed in regres s ion ana lys is is evid en t . 
The cont r ibution of oa k and hickory t axa to fores t c ommun ity 
compos it ion in t he Great Va l ley  i s  of ma j or importance and ha s l on g  been 
recognized ; the 1 7  taxa of t he s e  g enera  repre s ent  30 perc ent  of  a l l  t ree  
taxa recogniz ed in this  s tudy . Quer cus a lba  is a ma j or c ons t ituent on 
many s ites  whe r e  it does  occur bu t is abs ent on s amp l ed l imes tone s it e s  
characte rized by  sha l low s oi l s  (Un it I I ) ; s im i l a r  s econd ary  s t ands 
obs erved e l s ewhe r e  in the Great  Va l l ey do not ind ic a t e  this abs o lute  
exc lus ion particu l a r l y  a s  s oi l  d epth in crea s es ( F inn , 1 9 68 ) . Exc lu­
s ion of the taxon f r om  s tream s id e  c ommun ities  (Unit X) is more  pred ict­
ab le  a lthough poor ly  d r a ined areas  d o  not  prec lud e  es t a b l is hm ent (Unit 
VIII ) ; l imits of  t o l er ance of t he t ax on may be exc eeded in a r e a s  whe re  
the  water tab l e  i s  c ons t an t ly at  or near  the surf a c e . O f  t he taxa  
ana lyzed by regr e s s ion , onl y  C a rya ova l is , Quercus s te l l a t a  and Quercus  
ve lutin a  occupy s it e s  a s s oc i a t ed w i t h  t he Ta lbott s oi l  s e r ies  (Un it I I ) 
and none  of t he s e l ected taxa  a re pre s ent  a l ong s t reams  (Unit X) .  
F if t een taxa a r e  a s s ocia t ed with 80 perc ent of the un its  ind ic a t in g  
wid e ecologica l amp l itud es . Thirty-one t ax a  are  as s oc i a t ed w i t h  5 0  per­
cent of  the  units ; t he s e  two genera l f e a tures  of the  taxa  ind icate  t ha t 
the d omin a t ing  vege t a t ion of this region ha s cons id e r a b l e  t o le rance of 
parent Wa teria l and s o i l  propert ies . Topographic and m icroc l imatic  
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f a ctors a lso  opera te . S it e  r e s triction o f  taxa such a s  Ce l t is occi­
d enta l is , Frex inus pennsy lvan ic a , P l a tanus occid enta l is and Quercus 
phe l l os is obvious even within the s e  genera l iz ed units ; a g a in , the 
s ites  l imited in area l extent and , more important ly , character ized 
by environmenta l ext remes  ( p articu l a r ly Units  I I  and X) provide niches 
that  are  f i l l ed by t axa with ra ther s pe c if ic s ite requirem ents and 
re l a t ive ly low genetic  p l a s t ic ity . 
The 5 7  tree  t ax a  recogn iz ed exc e ed the number ( 5 3) recogniz ed 
by S af l ey ( 1 970 ) over a wide  r ange of s ites  in the Cumber land Mount a ins 
a lthough the up land dec iduous taxa a re c ommon to both r eg ions . On 
s im i l a r ly d iverse  s o i l s  and geo l ogy in Haw kins C ounty , Tenne s s ee ,  
Wolfe  ( 1 95 6) recogniz ed 65 tree  tax a ; in Johns on County , Tennes s e e , 
West  ( 1970) reported 38  tree  taxa on up l and s ite s . A lthough taxon om­
ica l ly d ivers e , the Great  Va l ley  reg ion c annot match the d ivers ity of 
the Chi lhowee Mount a in f lora with  76 tree  taxa ( Thoma s , 1 9 6 6) and the 
Great  S moky M ounta in f lora w ith 1 30 nat ive tree  taxa (King and S tupka , 
1 950) ; the se m ount a ins  e a s t  of the s tudy a re a a re 8 ls o  cha racteriz ed 
by d iver s e  topography s oil s , and geology  in add it ion to  gre a ter  e leva­
tion ( to 6 643  feet) . 
White O a k  Comp l ex 
B raun ( 1 950) �ecogn iz ed the d om inance of Quercus a lb a  in the 
Gre a t  Ve l l ey as 2 "unifying ch.s ra c t e r is t ic . "  S he a s s erted that pure 
s tands of the t axon r are ly occurred in the or i g ina l fores ts but cou ld 
d om inate  in a l l  s iz e  c l a s s e s  in the s e  c ommun i t ies . Further , its  
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d ominance in mes ic c l imax and phys iographic c l imax o a k  and oa k-hickory 
f ores t s  in communities of l a r ge a re a l ext ent  in the Oa k-H ickory , Oa k­
Che s tnut and O a k-P ine regions and its c ommon pre s ence in the und iffer­
entiated Mixed Mesophyt ic Fores t  As s oc iat ion ind icate  a w ide  eco logic a l 
�mp l itude . In  the Gre at Va l ley , TVA recogn izes  up land ha rdwood and oak­
ches tnut as  the ma jor f orest  types domina ted by oa k tax a  ( 1 94 1 ) . Quercus 
a lba is a ma j or c ons t ituent in those  types ; this comp lex and its c om­
mun it ies repres ent the ma j or port ion of the s e  genera l types . 
B raun ( 1 950 )  corre lated 2 ·  a lba d om inance with the Ha r r isburg 
penep l a in ;  the remnant surfaces  of this penep l a in are  the prominent 
r id ges in the s tudy area . I t  s e ems that the ubiquity of 2 . .  a lba r e l a ted 
s imply  to  a penep l a in leve l is an overs imp l if ica tion . In the Ridge and 
Va l ley  phys iographic province of Vir g in ia and Penns y lvania , Braun de­
s cr ibed numerous c ommun ities in which 2 ·  a lb a  wa s  a d om inant or  co­
d omin ant with va r ious taxa , es pec ia l ly oa ks . The vegetation complex 
recognized here  ind icates tha t s im i l a r  c ommunit ie s  a ls o  ex ist  in this 
region and empha s ize s  the importance of g .  a lb a  over  a w id e  range of 
s o i l  and t opographic cond it ions . 
White oak  vegetat ion . C ommun it ies c ons t ituting f our va riants  of 
the c.omp lex and c learly  dominated by  2 ·  a lb a  occur on north-f a c ing l ower , 
midd le  and/or upper s lopes of f our d ifferent s ites  ( Tab le 1 1 ) . 
S oi l  and topogra phic prope r t ies a s s oc ia t ed with the three lead  
pos it ions are  not rad ica l ly d if f e rent f r om each othe r ( Ta b le 12 ) . Al­
though Unit I is characterized by s ha l l ow s oi l s , r e l a tive l y  high s tone 
TABLE l l .  Whi t e  O� k C omplex ; White OClk  Vegetation : : White O a k  
C ommun it ies . 
Va r ia nt l 2 3 
S oi l-Pa ren t  Mll t e r ia l Unit a I IX v 
Me<ln Dens ity-Ba s Cl l Area/Acre 120 - 1 50 100 - 1 1 6  100- 122 
Number  of  P l ots ( S t and s )  2 ( 1 ) 8 ( 2 )  8 ( 1 ) 
S lope  D irect ion NE NW NW 
S lo p e  Pos it ion , Form L lb U l  L ,  M l  
T.axCl c Average  I mportance  Va lue 
Acer  rub rum 13 . O*e 0 . 0 0 . 0  
C a ryCJ cord if ormis 0 . 0  0 . 0 0 . 0  
C.a rya g l abra 5 . 0  0 . 0 10 . 0  
c � rya  ova l is  0 . 0 3 . 0  0 . 0 
C.arya  ova t a  0 . 0 0 . 0  0 . 0 
---
9 . 0 ( l8 . 2 ) f C.erya  t omentos a 0 . 0  0 . 0* 
CaJ s tanea  d entatCl  ( d e ad ) d 0 . 0 6 . 0  30 . 0  
C orn us f l orida 0 . 0* 10 . 0* 1 1 . 0* 
Fr.ex inus americ ana  0 . 0 0 . 0 0 . 0  
L i r i od endron tu l ip if era 0 . 0 5 . 0  2 1 . 0 
Ny s s .e  s y lva tic a 8 . 0 6 . 0  2 2 . 0* 
Oxyd end rum arboreum 10 . 0* 12 . 0* 9 . 0* 
P inus e chinata  12 . 0  2 . 0 l l . O  
P inus s trobus 39 . 0* 0 . 0 0 . 0 
P inus vir g iniana 13 . 0  3 . 0  7 . 0  
Que r cus a lba 10 1 . 0 1 3 1 . 0* 7 6 .  0 ( 62 . 7 )  
Que r cus f Cl lcata  0 . 0  l l . O  0 . 0 
Que r cus  p r inus 0 . 0 l l . O  0 . 0  
Que r cus rubra 0 . 0 0 . 0 1 3 . 0* ( 2 . 7 ) 
Quercus  ve lut in a  0 . 0 1 3 . 0  9 . 0 ( 8 . 2 ) 





5 ( 3 ) 
NW 
Md 
0 . 0  
5 . 0  
0 . 0 
6 . 0  
20 . 0  
0 . 0 
1 8 . 0  
8 . 0* 
2 1 . 0* 
1 8 . 0  
5 . 0  
2 . 0* 
0 . 0 
0 . 0 
0 . 0  
9 7 . 0  
0 . 0  
0 . 0 
10 . 0  
0 . 0  
bL ,  M ,  U ind ic a t e  l owe r , midd l e  and upper s lopes  res p ective ly : 
l ,  d ind icate  l e ad and depre s s ions respe c t ive ly with d egre e  of form 
d eve l opment ind ica t ed by s lope ca l cu lat ion in s o i l-s ite  t ab le s . 
CT.axa pre s en t , but with I .  V .  � 5 . 0  in any commun ity : va r iant 
in p a renthes is : C e r c is canadens is ( 4) , Fa gus grand if o l ia ( 2 , 4) , 
Jun iperus  virg in ian a ( 2 ) , Prunu s s erotina  ( 3 ) , S a s s a f ra s  .a lb idum ( 3) . 
r 
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�BLE 1 1 .  (C ont inued ) .  
dstumps/acre  ( ab solute dens ity) . 
eAs teris ks refer  t o  ove r s t ory  taxa a l s o in under story ; other under­
story  taxa inc lude Acer s accha rum ( 5 ) , Aesculus  oc tandra  ( 5 ) , Lir iodendron 
tul ipifera  (4 , 5 ) , P�s ser ot ina (4) , Ulmu s  amer icana ( 1 ) . 
fRe l a t ive over s t ory density  d at a  f rom a stand nea r  Berr yv i l l e , 
Virginia , f r om Braun , 1 9 50 ; Table 49 , p .  239 ; Jugl ans  nigra and Quercus 
muh lenbergi i  were a l so repre sented . 
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TABLE 12 . Average  S oi l  and T opograph ic P rope r t ie s  of White  O a k  Comp lex ; 
White Oa k Vegetat ion : White  O a k  C ommunities . 
Var iant 1 2 3 4 
S o i l-Pa rent Ma ter ia l Un it  a I IX v v 
S oi l  Va riableb 
--rhic knes s of A 1 horizon 1 . 0 2 . 0 3 . 0  2 . 0 
Thicknes s of A2 -A3 hor izon 3 . 0  5 . 0  10 . 0  6 . 0  
D epth to  bedrock 30 . 0  �42 . 0  �42 . 0  >42 . 0  
Depth t o  mott l ing 30 . 0  >42 . 0  )42 . 0  40 . 0  
S and in A hor izon 10 . 0  20 . 0  20 . 0  2 7 . 0 
S i lt in A hor izon 65 . 0  60 . 0  60 . 0  5 5 . 0  
C l ay in A hor iz on 2 5 . 0  20 . 0  20 . 0  1 8 . 0  
s �md in B hor iz on 20 . 0  1 5 . 0  10 . 0  20 . 0  
S i lt  in B horizon 4 5 . 0  60 . 0  55 . 0  40 . 0  
G illy in B hor izon 3 5 . 0  2 5 . 0  35 . 0  40 . 0  
S tone volume 10 . 0 0 . 0 15 . 0  3 5 . 0  
Ava i lable  wa ter  5 . 8  9 . 3  7 . 3  5 . 4 
pH A 4 . 1 5 . 2  4 . 6 6 . 4  
pH B 4 . 4  5 . 3  4 . 3  5 . 5  
pH C 5 . 0 5 . 3  4 . 2  5 . 5  
S it e  Variable  c 
-sTope ang le 50 . 0  0 . 0 2 9 . 0  3 5 . 0  
Average protect ion 2 . 5  1 . 0 4 . 6 1 . 9  
Re l ief 2 60 . 0 40 . 0  1 80 . 0  1 80 . 0  
Topograph ic length 1 2 . 0  14 . 0  24 . 0  1 3 . 0  
S lope s hape 7 8 . 0  90 . 0  89 . 8  10 6 . 2  
a
Units a s  in T able  7 ,  p a ge 1 5 2 . 
�e asurement un it s  a s  in T a b le 3 ,  p a ge 72 . 
cMeasurem ent units  a s  in T ab l e  4 ,  page  B l .  
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content 2nd l ow wa ter  ho ld ing c apa c ity , the l ower  s lopes d omina ted by 
Quercus a lba (Tab l e  1 1 ,  va r iant 1) have r e l a t ive ly  d eep  s o i l s  of t he 
Whites burg s e r ies and p os s e s s  re l a t ive ly high percentages of s i lt  in t he 
s o lum and l ow s t one  c ontent thus incre as in g  wa ter  hold ing capacity ; this 
wa ter  ava i l abil ity  is reduc ed by the a s s oc ia t ed s teep s l opes (Ta b l e  12 )  
but this  los s  is compen s a ted in part  by  s ee p a ge and runoff from ups l ope . 
In compa r is on wit h  the other s ite s  and 2 ·  a lba  c ommun it ies , t he pre s ence 
of p ine t�xa and a bs ence of mes ic ha rdwood taxa in addit ion t o  few e r  
t ota l t axa  ind icates  t he r e l a t ive ly  x e r i c  n a ture  o f  the c ommun ity . 
The greate s t c on tribut ion by g .  a lb a  t o  any c ommun ity oc curs  on 
uppe r  s lopes of s ites  und e r l a in by  n on-chery d o lomites  or l ime s t ones  
(Tab l e  1 1 , va r iant 2 ) . S oi l s  ( D ewey s e r ie s ) a r e  deep  with re l ative ly  
high s i lt  content , l ow s t one c ontent  and h igh wa ter  hold ing capac ity ; 
further , the s ites  are  l ow re l ie f  and f l a t tened w ith a lmos t impercep- ­
t ib l e  departure from hor izonta l ( Ta b le 1 2 ) . With the except ion of 
Quercus f a lcata  and Quercus ve lut ina  occurring as min or cons t ituents , 
thes e c ommunities  a re a lmos t "pure" Quercus a lb a . 
On  s ites  characteriz ed by  cherty d o l om it ic l imes tone  and l ime­
s tone  and s oi l s  of Dunmore s er ie s  ( Table  l l , Vllr iant 3 ) , commun it ie s 
d om ina ted by 2 ·  a lba extend t o  mid s l ope pos it ions  with Lir iod end r on 
tulipifera  and Quercus rubra  a s  important c on s t ituents ; Cas t anea 
d ent a t a  w a s  a former ma j or cons t ituent . The mes ic nature of the s e  s ites  
is sugges ted by  d eep  s oils  w it h  a med ium water  hold ing capacity , and  the 
f latt ened s lope f orm ; protect ion a fford ed by  a d j a cent l and forms is  a ls o  
evid ent ( T�ble  12 ) . 
r 
J 




Commun it ies ex is t ing in the m id s l op e  d epres s i ons of r id ges char ac-
t e r ized by Fu l lerton s oi ls and d o l om it ic l imes tone ( Ta b le 1 1 , va riant 4 ,  
p age 1 70 } are  d ominated  by Quer cus a lba with  C a rya ova ta , Frax inus 
ame r ic ana and Lir iod end ron tu l ipifera  a s  c on s t i tu ent s ; a pp arent ly f ormer 
c ontr ibut ion by Cas tanea  is subs t antia l ly r educ ed in the d r aws on the s e  
s it e s . The s e  a s s oc ia t ed taxa a re ma j or c ompon ents  in t he mes ic mixed 
mes ophytic  f or e s t s  of the Cumber l and s (B raun , 1 950 )  and the cove ha rd-
w ood fores ts of the Great  Smokies (Whit t a ke r , 1 95 6) . De sp ite  the high 
s t one  c ontent in t he s olum that is  a s s oc ia ted  with  the s er i es ( Ta b l e  12 , 
page  1 7 1 ) , and r e l a t ive  s teep  s l opes  on the s e r id ges of mod erate  re l ie f , 
t he s e  depres s iona l a r e a s  a re more mes ic than c onvex or f l a t  s lopes w ith 
s im i l a r  s oi l  and s it e  p ropertie s . Ava i l a b l e  s oi l  wa ter  is  increa s ed via 
interna l dra inage and runoff from surround in g s lopes int o  t he s e  depres-
s ions and  protection from drying w ind s , and l ong per iod s of  high l ight 
int en s ity by a d j a c ent  s lopes e ffect  coole r , mois ter  habitats  t hat enhance 
the surviva l ,  growth and p ot ent ia l contr ibu t ion of the mes ic t axa 
a s s oc ia ted wit h  Quercus a lba . 
B raun ( 1 950 )  p r es ented d at a  from the Shenand oah Va l l ey in 
Virginia  t o  i l lu s t r a t e  the import ance of g .  a lba  in t he R idge  and V a l ley 
phys iographic province (Ta b l e  1 1 ,  va r iant 3 ) . In addit ion to  the l a rge 
cont r ibut ion t o  t ot a l d ens ity s he obs erved that "no other trees  are B s  
lll rge  a s  t he w.hite oaks . "  S a f ley ( 1 9 70 )  r ec ogn i z ed 2 .  a lba commun it ies 
on north and s outh-f a c ing a s pects  on the Cumber l and P l a t e au ; a s s ociat ed 
taxa  were  Quercus rubra , Acer  s a ccha rum , and Quercus p r inus . Mar t in 
( 1 9 66) recogn i z ed a Que r cus a lb a  f ores t type on l owe r s outh  s l opes 
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with Quercus s lba  c l e a r ly d om in a t ing the d epre s s ions and s ha r ing d om in­
ance on t he leads ; the s e l ower  draws were the mos t mes ic s it e s  on the 
s outh s lopes . Braun ( 1 950) a s s erts  tha t 2 ·  a lba-d om ina t ed c ommun it ies 
in the Cumber land Moun t a ins e re probably s e c ond a ry and may n ot be  perm­
anent . The S oc ie ty of American Fores ters ( hereafter d e s ign a t ed by 
S .  A .  F .  , 1934 or 1 954)  re cogn ized rather pure 2 ·  a lb a  fore s t  types 
(S . A .  F . , 1 954 ; Type 5 3) as  permanent but s c a tte red s t ands of  l imited 
acreage . In  t his s tudy , the c ommun ities  c le a r ly d om in a t ed by g .  a lba  
a re  s ls o  l oc a l ized  but probab l y  occup ied a greater  a re a  in  the  or ig ina l 
fore s t  s ince t he a s s oc ia t ed s oi ls and topograph ic pos itions  of c on­
temporary c ommunities  a re wides pread ; becau s e  of the ir a g r icu l tur a l  
poten t ia l t hes e a reas  were among the firs t c le a red for  homes ites  and 
cu l t ivat ion . C ommunit ies d omina ted by 2 ·  a lba  w it h  o a k  t axa  a s  c o­
d om inants or ma j or con s t ituents comprise  l l  variants of the c omp l ex . 
Quercus p r inus is one of the oa ks mos t frequent ly a s s oc i B t ed with  
Quercus a l ba ( Tab le 1 3 ) . 
� oak-oak  vegeta t ion . Commun ities  dominated  by 2 ·  a lba with  
Quercus prinus as a m a j or cons t ituent occur on lower northwes t  s lopes 
of the Rome F orma t ion ( Tab le  1 3 , var iant 5 ) . S o i l s  ( probably  Jef f e r s on )  
as s oc i a t ed w ith t he s e  c ommunities  have a highe r  s and content in t he A 
hor izon and a higher s t one  content  in the s o lum (Ta b l e  14) . A lthough 
the s oi l s  a re r e l a t iv e ly deep , c oa rs e texture and higher s t on e  percen t­
ages l ower  the wa ter  ava i labi l ity . S lope s t eepnes s is un iform among 
the s e  s ites  with prom inent r e l ie f  ( Ta b l e  14) but s teepn e s s and more c on­
vex leads r e l a t ive  to  Quercus a lba communities  in add it ion to s and i er-
1 7 6  
TABLE 1 3 . Wh ite O a k  Complex ; White O a k-O a k  Vegeta t ion ; ;White O a k­
Che s tnut Oak Communitie s .  
Var iant 
Soil -Parent Mate r i a l Un it a 
Mean Dens ity-Ba s a l  Area/Acre 
Number of Pl ot s  ( stand s )  
Sl ope d irec tion 
Sl ope pos ition , f orm 
5 
I I I  
1 2 0 - 1 00 





1 30- 100 





1 2 0-1 00 
24 ( 5 ) 
NW 
Ml 
Taxab Avera ge I mpor tance Va lue 
Acer rubrum 
Acer s accharum 
C arya gl abra 
C arya ova t a  
C arya tomentosa  
C a stane a  dentata  ( dea d ) c 
Cornus  f l or id a  
Fagus grand ifol i a  
Juglans  nigra 
L ir iodend ron tul ipife r a  
L iquidamber styrac if lua  
Nys sa  sylvatica  
Oxydendrum arboreum 
Pinus virginiana 
Quercus a lba 
Que rc u s  c occ inea 
Quercus  f a l c a t a  
Quercu s mar il and ica 
Quercus  pr inu s 
Quercu s rubra 
Quercus  ve lut ina 
Til ia  he te rophy l l a  
l . O*d 
6 . 0* 
4 . 0* 
5 . 0  
6 . 0* 
43 . 0  
2 . 0* 
5 . 0* 
0 . 0  
14 . 0* 
8 . 0* 
4 . 0 
3 . 0* 
6 . 0  
6 6 . 0* 
0 . 0  
1 2 . 0 
6 . 0  
1 6 . 0* 
1 0 . 0  
9 . 0* 
8 . 0  
aUn its  a s  in Tab le  7 ,  p age 152 . 
1 0 . 0* 
0 . 0  
5 . 0  
0 . 0  
2 . 0  
8 . 0  
1 2 . 0* 
0 . 0  
9 . 0  
1 7 . 0  
0 . 0  
1 2 . 0* 
23 . 0* 
0 . 0  
46 . 0* 
1 3 . 0  
0 . 0  
0 . 0  
2 5 . 0* 
6 . 0  
0 . 0  
7 . 0  
4 . 0* 
1 . 0* 
1 1 . 0  
1 . 0* 
3 . 0* 
34 . 0  
8 . 0* 
1 . 0* 
1 . 0  
1 5 . 0* 
0 . 0  
9 . 0* 
9 . 0  
0 . 0  
7 3 . 0* 
14 . 0  
2 .  0 
0 . 0  
25 . 0* 
10 . 0  
7 . 0* 
0 .  0 �,� 
bTaxa pre sent bu t with I .  V .  of <.. 5 . 0  in any c ommunity ; var iant 
in parenthe s i s : C arya c ord iform i s  ( 6 ) , C arya ova l i s  ( 5 . 6 , 7 ) , Cer c is 
c anadens i s  ( 6 ) , Pinu s  echinat a  ( 5 ) , Pinu s  s trobu s ( 7 ) , P runus 
ser ot ina ( 6 , 7 ) ,  Robin ia pseud o ac a c ia ( 7 ) , Sa s sa f r a s a l bidum (6 , 7 ) ,  
U lmus a mericana ( 5 ) . 
cStumps/acre  ( ab s olute dens i ty ) . 
dA sterisks  refer to  over s t or y  t axa  a l s o in under story ; other under­
story t axa  inc lude Ame l anchier �· ( 3 ) , C arpinu s  c aro1 iniana ( 1 ) , C a rya 
ova l i s  ( 3 )  Cerc i s  c anadensis  ( 2 , 3 ) , Fraxinu s ame ricana ( 1 , 3 ) , Pinu s 
str obu s ( 1 ) , Prunu s ser ot ina ( 1 , 2 , 3 ) . 
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TABLE 14 . Ave rage S o i l  and Topographic P rope rties  of White O a k  C omp l ex ; 
White O�k-O�k Vegetat ion : White  Oa k-Ches tnut O a k  C ommun it ies . 
Var iant 
S oi l -P arent Mater i a l  U n ita 
S o i l  Va r iableb 
--rhicknes s  of A 1 hor iz on 
Thickne s s . of A2-A3 hor izon 
D epth t o  bed r ock 
Depth t o  mot t l ing  
S and in A horizon 
S i l t  in A hor izon 
C l a y  in A hor izon 
S and in B hor iz on 
S i lt in B horiz on 
C lay  in B hor izon 
S t one  vo lum e  




S ite  Va r iablec 
Slope angle 
Ave rage protect ion 
Re l ief  
Topographic l ength 
S lope s hape 
5 
I I I  
l . O  
10 . 0  
39 . 0  
39 . 0  
40 . 0  
4 1 . 0  
1 8 . 0  
1 5 . 0  
5 1 . 0  
33 . 0  
50 . 0  
4 . 2 
4 . 3  
4 . 2  
4 . 2  
24 . 0  
1 . 5  
3 10 . 0 
7 . 0 
8 7 . 0  
2Units a s  in T a b le 7 ,  p age  152 . 
�easurements a s  in T a b l e  3 ,  pa ge 72 . 
cMeasurements  a s  in T a b l e  4 ,  p age  8 1 .  
6 
v 
l . O  
6 . 0 
.> 42 . 0  
.>42 . 0  
40 . 0  
40 . 0  
20 . 0  
30 . 0  
50 . 0  
20 . 0  
40 . 0  
5 . 6  
4 .  7 
4 .  5 
4 . 0  
32 . 0  
2 . 4 
200 . 0  
8 . 0  
88 . 0  
7 
v 
l . O  
4 . 0  
�42 . 0  
38 . 0  
32 . 0  
45 . 0  
22 . 0  
1 7 . 0  
42 . 0  
4 1 . 0  
22 . 0  
6 . 1 
5 . 0  
4 . 5  
4 . 2  
2 9 . 0  
2 . 2 
220 . 0  
10 . 0  
84 . 2  
r ' 
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textur ed s oi l s  ind icate drier  environments . C ommunities  on the s and-
s t one  s ubs tra te a ppe a r  more mes ic than s oi l  and t opographic propert ies 
ind ic s t e ; the pres ence of Lir iod end ron tu l ip ifera , Liquid amba r s tyra c i-
� · P l a t anus occid enta lis , T i l ia heter ophy l l a  and U lmus amer icana 
sugg e s t  mes ic s ites  (B raun , 1 950 ; Whittake r , 1 9 5 6) . The cont r ibution 
of Quercus coccinea  to commun ities on t he l im e s t one  s ites  s uggests  
xeric cond itions provided the a s s oc iat ion of  the taxon w ith  d r ier s ites 
is a c cepted (�·� · , O hmann and Bue l l , 1 9 68) ; h oweve r , the regres s ion equa-
t ions o f  2· coccinea  ( p a ge 1 1 2) ind icated a p os it ive re l a t ions hip of the 
taxon to increa s ing ava ilable  wa ter and it has been s ta t ed previous ly 
that this taxon ' s c orre lation with dry  s it e s  may b e  an overs imp lifica-
tion .  The p re s ence  and contribut ion of Que r cus p r inus to  the  overs tory 
d oe s  sugges t  more xeric cond it ions  r e l a t ive  t o  Que r cus a lb a  communities 
s in c e  other studies cons is tent ly  corre l a t ed opt imum Que rcus pr inus c on-
tribution w ith s andy textured s oi l s , and othe r s oi l  properties  tha t 
l ow e r  water  ava i la b i l ity (Braun , 1 950 ; Thoma s , 1 9 6 6 ;  Ma r t in , 1 9 66 ; 
S a f ley , 1 9 70) . 
On r idge  s ites characteriz ed by cherty d o l omit ic l imes t one and 
Fu l le rt on s oils  the s e  commun ities  occur on l ower  northwes t s l opes ( Ta b l e  
13 , var iant 6 ,  page  1 7 �  end ex tend t o  m id s l ope  ( va r iant 7 ) . S oi l  and 
topog r a phic  propert ies (Table  14) a re s im i l a r . The c hief d if fe rences  
resu l t ing  f r om pos it ion are highe r  c l ay c ont ent in the B hor izon , l ower  
s tone c ontent and s l ight ly higher pH at  mid s l op e . The s e  phys ica l 
proper t ies  increas e ava i lable wa t e r  and higher ba s e  s ta tus is  sugge s t ed . 
S in c e  f ive s tands a re being c ompa red w it h  one , the predictive va lue of 
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the s e  d if f e rence s  is l owered . Ve getationa l ly , the two a r e a s  d iffer  
chief ly  in Que r cus � lba con tr ibut ion with Nys s a  s y lva tica  and  Oxydend rum 
� rboreum be com ing m inor  components a t  mids l op e ; Quercus p r inus I .  V .  re­
ma ins t he s ame . B oth a reas  are cha racteriz ed by mes ic taxa , ! · � · ,  T i l ia 
heterophy l l a  on l ower  s lopes and Acer s accha rum and inc r ea s ing Quercus 
rubra  on mid s l opes . A l though mids l ope s ites  a re more d iverse  ( 1 8 vs . 2 2  
t.axa )  this may  be .a funct ion of s amp l ing ; t ax a  c ommon to  b o t h  s ites  con­
tribute  s im i l a r ly t o  c ommunity s t ruc ture and suggest  s im i l a r  environments . 
Tot a l  s t and dens ity in thes e white oak-ches tnut o.ak  c ommunit ies 
is higher than in Que r cus a lba communities ; by c omp� r is on , tot a l  b a s a l 
a rea  is c ons ide r a b ly l e s s  and probably a funct ion of  the s oi l  and topo­
graph ic propert ies  promot ing xe ric cond it ions and c ompetit ion among taxa 
f or a va i lable  w a t e r , nutrients and l ight . 
I n  the Cumber l and Mounta ins Braun ( 1 950 ) recognized 2 ·  a lba a s s oc i­
a t ed w it h  Que r cus p r inus in the trans it ion f r om the m ix ed mes ophytic 
f ores ts  t o  t he oak-ches tnut s egregate . Ma r t in ( 1 9 66) reported Quercus 
a lba  f ores t types in which Que r cus prinus wa s the cod ominant t axon on 
l ower , n orth and s outh-f a c ing l e ad s  but a minor c ompon ent  in t he more 
mes ic Quercus a lba d om inated lower s outh d r aws . Saf ley ( 1 9 70 ) con s id ered 
a white oak-ches tnut oa k  type on s outh-fa c ing  gorge r id ges  as a transi­
t iona l typ e . 
On Eng l is h  M oun t a in , Chapman ( 195 7 ) recogn ized a wh ite oak-ches tnut 
oa k-pignut h ic kory type on benches of s outhea s t  s l ope s  a t  2 500 f e et . 
Ma jor c ons t ituent s  were  Carya  g l abra ( I . V .  = 30 ) and Quercus ve lut ina  
( I . V .  = l l) ; the pres ence of P inus rigida and P inus pungens  ind icate  
,. r ' 
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vegetation� ! r e l � t ions hip t o  the S outhern App a l achian S ect ion r athe r  
than the Ridge and V� l ley Sect ion of the Oa k-Che s tnut F or es t  Region 
(Braun , 1 950) . 
In the Ridge  and Va l l ey Sect ion of Virgin ia and P enns y lvania , 
Braun ( 1950 ) n ot ed white oak-ches tnut oak c ommun it ies on l ower  north 
facing s lopes and/or long s lopes with  low s l ope inc l in a t i on compared  
with s te ep , uppe r  s l ope s ; on  the  more mes ic s ites , viz . , ravines  and  
va l leys , Ts uga canadens is predom inated and s teep  s lopes were cha r a c ter-
ized by  s ca r le t  oa k-p ine and/or ches tnut oa k communit ies . Cas tanea wa s  
a cons tituent of  thes e communit ies but a pparent ly not  a s  a c od om in an t . 
I n  this s tudy Cas t anea  was a f orme r  const ituent in the white oa k-che s tnut 
oak communities ( Ta b l e  13 , p a ge 1 7 6) ; whethe r or n ot it was t he c od om-
inant is unknown . Quer cus p r inus is cons id ered a taxon tha t common ly 
f i l ls t he n iche opened by the d e a th of Cas tanea  (Wood s a nd S hanks , 1 9 5 7) 
but it is conceivab l e  that Quercus a lba and Quercus p r inus p a r t ia l ly 
s ha re this eco l og ic a l  n iche . 
Upper , northwe s t , c onvex s l opes  with d iff e rent pa rent m a t er i a l 
( and s oi l s )  a r e  cha ra cterized by a t  l ea st  t hree  c ommun ities  d om ina t ed by 
Quercus a lba but w it h  varying cod ominant oak t ax a  (Tab l e  1 5 , va r iants  8-
14) . White  oa k-northe rn red oa k c ommun it ies a re a s s oc ia t ed with  s oi l s  
and s ites  o f  ca lcareous s and s t one ( va r iant 8 ,  U n i t  VII ) ; this  c ommun ity 
ext ends to  mids l op e  p os itions . Whit e oak-b lack  o a k  c ommun it ies are 
characteris t ic of s it es d ominated by the Fu l le r t on , C l a rksvi l le and 
a s s ociated s oi ls (var iants 9 ,  1 1 , Unit V) , old  a l luvia l d epos its  w it h  
Decatur s oi ls and s ites  w i t h  Dewey s oil s  und e r l a in b y  non-cher ty d o l omitic 
J31!\ii!ll!IMU L ! ,  ""'''""" F"'f. ,-,.·�·1"C·� , "11!!1111 �� 
TABLE 1 5 . White  Oa k Comp lex ; White Oak-Oa k V e ge t a t ion : White O a k-Nor the rn R ed O a k  (Va r iant  8) , White 
O a kpB l a c k  Oak ( Va r iants : 9- l l ) , White  O a k-S ou th�rn : Red  Oa k (Var iant 1 2 ) , Wh i t e  Oa k-S ta r le t  O a k  
( Va r iants  1 3- 14 )  Commun i t ie s . 
Va r iant  
S o i l-P a r en t  M� t e r ia l Unita 
Mean Dens it y-B a s a l Area/Acre 
Numb e r  of  P lots  (S tand s )  
S l ope  D i re c t ion 
S lope P os it ion , Form 
Taxa b 
Acer  rub rum 
C a rya  c a r o l in a e-s eptent r iona l is 
C a rya  g l abra  
C a ry a  ova l is 
C a r y a  t omentosa  
C a s tanea  d en t a t a  ( d ead) c 
C o rnus f l or id a  
F a gus grand if o l ia 
Lir iod end ron tu l ipifera  
Nys s a  s y lva t ica  
O x ydend rum a r b o r e um 
P inus echin a t a  
P inus virgin iana 
Prunus s e r o t in a  
Que rcus  a lba 
Qu er cus coc c in e a  
Que r cus  f a l c a t a  
Quercus  pr inus 
Que r cus  rub ra  
8 9 
VI I v 
1 20 - 1 10 1 20-90 
1 2 ( 2 )  6 ( 1 )  
NW NW 
M ,  U l  U l  
9 . 0 *d 0 . 0 
0 . 0 0 . 0 
1 7 . 0* 20 . 0  
1 1 . 0 * 1 3 . 0  
2 . 0* 20 . 0  
20 . 0  2 3 . 0  
0 . 0*  0 . 0* 
7 . 0* 0 . 0 
1 3 . 0  2 1 . 0 * 
8 . 0* 7 . 0 
7 . 0* 4 . 0* 
5 . 0 5 . 0  
0 . 0  0 . 0 
7 . 0*  0 . 0  
44 . 0* 5 6 .  0* 
0 . 0 1 3 . 0  
0 . 0* 2 . 0 
1 2 . 0  1 2 . 0  
2 5 . 0* 0 . 0 
10 1 1  1 2  1 3  1 4  
VI -IX v I V  VI VI 
100 - 12 0  1 30 - 100 100 - 1 30 140 - 7 0  100 -80 
1 7 ( 2 )  1 4  ( 2 )  1 9 ( 2 )  1 1  ( 1 ) 2 5  ( 3 )  
NW sw SE NNE sw 
U l  U l  U l  M ,  U l  M ,  U l  
Ave r a ge Impor t ance  Va lue 
0 . 0* 2 . 0* 0 . 0* 0 . 0  3 . 0* 
0 . 0 0 . 0 2 7  . 0* 0 . 0  0 . 0 
1 2 . 0* 14 . 0  1 2 . 0* 5 . 0*  7 . 0* 
7 . 0  2 . 0 1 . 0 3 . 0  3 . 0* 
1 7 . 0* 1 6 . 0  9 . 0  12 . 0* 1 1 . 0* 
2 . 0 2 1 . 0 0 . 0  20 . 0  1 1 . 0 
5 . 0* 3 . 0* 2 . 0* 3 . 0* 0 . 0 *  
0 . 0 0 . 0 1 . 0* 0 . 0 2 . 0* 
0 . 0* 0 . 0 0 . 0 9 . 0* 6 . 0  
1 . 0 2 . 0* 0 . 0 2 . 0* 3 . 0 * 
1 . 0  1 7 . 0* 0 . 0 7 . 0* 4 . 0* 
5 . 0 2 3 . 0  5 . 0  1 . 0 9 . 0  
4 . 0* 0 . 0  6 . 0  2 . 0 1 5 . 0  
6 . 0* 0 . 0* 0 . 0* 2 . 0* 4 . 0 *  
7 2 . 0* 50 . 0* 7 3 . 0* 65 . 0* ( 6 3 . 0 ) e 4 7  . 0* 
1 1 . 0 8 . 0  1 . 0  3 7 . 0* ( 2 3 . 0 ) 2 6 .  0* 
1 5 . 0* 1 3  . 0* 2 7 . 0* 14 . 0  1 6 .  0*  
0 . 0  0 . 0 0 . 0 0 . 0 ( 20 . 0 ) 0 . 0 




TAB LE 1 5  ( c on t inued ) 
Var iant 8 9 1 0  1 1  12  1 3  14  
S oi l-P a r ent  Ma t e r ia l Unit8  VII v VI -IX v IV VI VI 
M ean D ens i ty-Ba s a l  Area/Acre  1 2 0 - 1 10  1 2 0 - 90 100- 1 2 0  1 30- 100 1 00- 1 30 140 - 70 100 -80 
Number  of P l ots  (S tands ) 1 2 ( 2 )  6 ( 1 )  1 7 ( 2 )  14 ( 2 )  1 9 ( 2 )  1 1 ( 1 ) 2 5  ( 3 )  
S lope D i r e c t i on NW NW NW s w  SE NNE s w  
S l ope P os it ion , Form M ,  U l  U l  U l  U l  U l  M ,  U l  M ,  U l  
Ta xa  b Ave rage  Impor tance Va lue 
Que rcus s t e l l a t a  0 . 0 2 . 0 1 7 . 0* 6 . 0  20 . 0 * 9 . 0  10 . 0 * 
Quercus ve lu t ina  1 1 . 0 * 20 . 0  2 6 . 0  4 1 . 0* 0 . 0  24 . 0* ( 14 .  0 )  2 1 . 0* 
8Un its  a s  in T a b l e  7 ,  page 1 5 2 . 
bTaxa w i t h  < 5 . 0  in any commun ity ; var iant  in parenthes is : Acer  s a ccha rum ( 8 , 9 ,  1 3 , 14) , 
C a rya ova t a  ( 8 , 1 2 ) , Cas tanea d en t a t a  ( 8) , C er c is canadens is ( 8 ) , F r ax inus penns y lvan ica  ( 14) , 
Liqilid� s tyr a c i f lua  ( 8 ,  14) , Qu e r cu s  m a r i  l and ic a ( 14) , Que r cu s  mtih.Teriberg i i  ( 8) , Rob in ia ps eud o­
a c a c ia ( 8 ) , S a s s d ra s  a lb idum ( 8 ,  9 ) , U lmus a l a t a  ( 12 ) , U lmus amer icana ( 12 ) , U lmus rubra ( 8 ) . 
cS tump s /8 cre ( a bs o lute  dens i ty) . 
dA s t e r is ks refer  to  overs tory taxa  a ls o  in the und e rs t ory ; other und e rs tory taxa  in c lud e Acer  
s a c chs rum ( 8 , 9 ,  12 ) , Aescu lus octand r a  ( 10 ) , C a rya cord if ormis ( 8 ,  14 ) , C a s t anea  d en t a t a  ( 8 ,  14-)-,­
C e rc is canadens is  ( 8 ,  10 , 14) , F rax inus amer icar:i"aC8 , 10 �  1 2 , 14 ) , Jun iperus vir g in ian a ( 10 , 12 , l 3 , 
14 ) , L iqu id amba r s tyra c if lua ( 8 , 14) , S a s s B f r a s  a lb idum ( 8 ,  9 ,  10 , 14) , U lmus a l a t a  ( 14 ) . 












l im e s t one  �nd l imes t on e  ( v8 r iants  10 , Un it VI and IX) ; white oa k-
s outhern r ed o a k  c ommun it ies  occur on t he f la t tened C ona s auga s ha le  
s ites  w ith Sequoia s o i ls (var iant 12 , Unit  I V) . White  oak-s c a r let  oak 
c ommun i t ie s  d om inate  t e rraces  and o ld a l luvium (Wayne sboro and Cumber-
l and) on northea s t and s outhwe s t  s l ope s (var iant s 1 3 , 1 4 , Un it VI ) .  
W hite oak-n or t he rn red oak commun it i e s  a re a s s oc ia t ed with the 
s andy- t extured T e l l ic o  8nd col luvia l s oi l s d er ived f r om the ca lcareous 
Chapman Ridge s a nd s t one ; this is  ind ic a t ed by the r e l a t iv e ly high s and 
c ontent  in s o l a  (var iant 8 ,  Tab l e  1 6) . Increa s ing c lay  and s i lt  in t he 
B hor izon and l ow s t one  content  enhance water  a va i lability  a l t hough the 
s t eep , c onvex s lops a cce lerate  water  movemen t d owns l ope . S oi l  and t opo-
graphic f e a tu res poin t  towa rd rather  xeric s it e  c ondit ions a lthou gh the 
t axon om ic d ivers ity is highe s t  in this commun ity re l a t ive  t o  other white 
o a k-oak  vege t a ti on and taxa common ly a s s oc i a t ed w ith  mes ic s ites , � -� · ,  
Acer  s a cc ha rum , Fagus grand if o l ia , Carya ova l is , Liriod end ron tu l ipifera 
and Liq u id amba r s tyrac if lua contr ibut e to  the overs tory in addit ion t o  
the cod om inant , Que rcus rubra . 
Quer cus rubra regress ion equations  ( p &ge 1 04)  ind i c a t e s  this  r e -
lat i on s hip to s teep  s lopes but  Quercus a lb a  e quat ions  ( p a ge 95) s how an  
invers e r e l at ions hip of increa s ing importanc e va lue t o  s teep  s lope s . 
The f a ct that 2 ·  a lb a  i s  a m a jor con s t ituent on thes e s teep  s lope s  
points  t o  the l ow pred ict ive va lue o f  the e qu a t ion but i t  s hou ld a l s o  
b e  n ot ed that the taxon shares  d om inance on t he s e  s te eper  s l opes . 
This l oca l iz ed c ommun ity appears  to  repres ent t he white oa k�red 
o a k-hickory S .  A .  F .  ( 1 954)  type 52 , e specia l ly w hen contr ibu t ion of 
..,..,�,._ . .,,,.,.,., ,..",'"·" ''''�'·'''"'"1"!' '"'"' ''!!'' "'"'*'' ··�-.,-�, ' .,..�., . .,.,.,., .,,_,,.,.,.r!l.l\l!Jill!J.· ,.�.� " 
' . , .,. " -·· · · ·;"'"'"'' '�Vl'N_4.q;t •!'!"' �.��'"'�f} "'"Ai¥*1'1 
TABLE 1 6 . Average  S o i l  and Topograph ic P rope rt ies  o f  White  O a k  C omp l ex ; Whi t e  Oak-O a k  Vege t a t ion : 
Whi te O a k-Northe rn Red O a k  ( Va r iant  8) , Whi t e  O a k-B l a ck O a k  (Var iants  9- 1 1 ) , Whit e O a k­
S ou thern Red O a k  ( Va riant  1 2 ) , Whit e O a k-s ca r l e t  O a k  ( Va r i ants  1 3- 14)  C ommun it ie s . 
- -------- -------
v..- r i.an t  8 9 IO:. 1 1  12  1 3  
S oi l-P a rent M a t er i a l Un it8 VII v VI -IX v I V  VI 
S oi l  V.a r ia b l eb 
--rh icknes s o f  A 1 hor iz on 2 . 0  2 . 0  1 . 0 1 . 0  1 . 0 2 . 0  
Thicknes s of A2 -A 3 hor iz on 5 .. 0 5 . 0  5 . 0  7 . 0  4 . 0  5 . 0  
D epth t o  b ed rock 40 . 0  :>42 . 0 � 42 . 0  ;>- 42 . 0  3 9 . 0  � 42 . 0  
Depth t o  mot t l ing 40 . 0  �42 . 0  �42  . 0  , 42 . 0  2 9 . 0 .> 42 . 0  
S a nd in A hor i z on 55 . 0  40 . 0  2 5 . 0  40 . 0  1 2 . 0  50 . 0  
S i lt in A hor izon 32 . 0  40 . 0  50 . 0  45 . 0  4 9 . 0  30 . 0  
C l a y  in A horizon 12 . 0  20 . 0  2 5 . 0 1 5 . 0  38 . 0  20 . 0 
S and in B hor izon 3 7 . 0  1 5 . 0  7 . 0  1 7 . 0  10 . 0  40 . 0  
S i l t  in B hor i z on 35 . 0  60 . 0  4 7 . 0  35 . 0  4 3 . 0  1 5 . 0  
C l a y  in B h o r i z on 2 7 . 0 3 5 . 0  4 3 . 0  4 7 . 0  45 . 0  45 . 0  
S tone volume 7 . 0 20 . 0  0 . 0  1 7 . 0  1 1 . 0  1 5 . 0  
Ava i l a b l e  wa ter  6 . 4  7 . 4 8 . 2 5 . 8  6 . 0  6 . 1 
pH A 4 . 8  4 . 8  4 .  l 4 . 5  3 . 3  4 . 2  
pH B 4 . 0  4 .  2 4 . 0  4 .  1 3 . 9  4 . 1 
pH C 4 . 0  4 . 2 4 . 2  4 . 3  4 . 0  4 . 2  
S ite  Va r is b l ec 
Slope an g l e  4 3 . 0  30 . 0  3 . 0  1 8 . 0  0 . 0 10 . 0  
Ave r a ge ex t e rna l protect ion 1 . 8  0 . 6  0 . 4  0 . 7  4 . 0  1 . 1  
Re l ief  2 10 . 0  200 . 0  70 . 0  2 2 0 . 0 40 . 0  1 60 . 0 
Topog r a phic l ength 7 . 0  4 . 0  20 . 0 2 8 . 0  1 9 . 0  2 . 0 
S lope s hape  8 1 . 8  84 . 8  8 9 . 3  88 . 8  90 . 0  85 . 4  
8Un its  a s  in Tab l e  7 ,  p age 1 5 2 . 
�ea suremen t units a s  in Tab le  3 ,  p a ge 72 . 
cMea surement units a s  in Tab le 4 ,  p age  8 1 .  
14  
VI 
2 . 0  
5 . 0  
� 42 . 0  
�42 . 0  
50 . 0  
30 . 0  
20 . 0 
40 . 0  
1 5 . 0  
45 . 0  
1 5 . 0  
6 . 1  
4 . 2  
4 . 1 
4 . 2  
12 . 0  
1 . 6  
1 30 . 0  
8 . 0  




ca rya glabra is  c on s id e red . O ther res ea rchers d e scr ibing oa k-hic kory 
--------
commun ities ( or type s )  re cognize the import ance of the s e  t hree taxa 
(Quercus B lba , Que rcus rubra , Carya  g labra )  and a s s oc ia t e  the commun i-
ties w ith s andy-tex tured s oi l s  on s teep s l opes (Lind s a y  et � · , 1 9 65 ; 
Ohmann and Bue l l , 1 9 68 ) . C hapman ( 1 9 5 7 )  recogn ized m ixed oak  forest  
types on Eng l is h  Mounta in ;  the east  and wes t va riants of the type 
characterized by s andy- textured c o l luvium were d ominated by Qu ercus 
a lba and Quercus rubra . C ompared to the commun it ies in which Que rcus 
ve lutina is the cod om inant , this c ommun ity is ind icat ive of sub-mes ic 
environments ; O hmann and Bue l l  ( 1 9 68) categor ize  commun it ies d om in a ted 
by thes e taxa in t he s ame manner . 
Quercus a lba c ommunities  w ith  Quercus ve lu tina a s  cod om inant 
(Table  15 , var iants 9 ,  10 , page 1 8 1 ) have s o i l  prope rties that enhance 
water ava ilabi l ity , � ·� · ,  d eep s oi l s , high s i lt con tent in the s o lum 
and/or low s tone c on tent (Tab le 1 6 , va r iants 9 ,  10) . 
The communit ies  a re a s s oc i a t ed w ith  varying s lope ang l e  and re-
l ief  (Ta b le 1 6 , va r i ants  9 ,  10 )  which ind icates  tha t commun it ies a s s oc i-
a ted with the Fu l l er t on s oi l s  which pos s e s s  chert ( var iant 9 ,  Unit 9)  
may be d r ier environments than s oi l  prope rt ies  ( e specia l ly ca lcu la ted 
w� ter)  ind icate . Tax a  a s s oc ia ted w ith thes e commun it ies do n ot c l e a r ly  
support wid e l y  d if f e r ent  hab itats . However , a high tota l d ens ity ( 120 
s t ems per acre)  and r e l a t ive ly  l ow ba s a l a r e a  ( 90 f t . 2 per acre)  imp ly  
s low growth and  l ow a nnua l product ion . Contr ibut ion by s low-grow in g  
hickory taxa may a c c ount f o r  this in part ; the pres ence o f  s hade-
int o lerant Lir i od end r on sugges ts  that  the canopy had been opened 
1 8 6  
n�tur� l l y  o r  a rtif ic i� l ly in the p a s t  and m a y  have invo lved remova l of 
big trees . 
The s t eeper s lopes th� t a c ce lerate  runof f and interna l d r a inage 
and pres ence of chert probab ly c a u s e  s o i l  mois ture s t res s during the 
growing s ea s on thus inhibit ing growth p a r t i cu l a r l y  dur ing the s pr in g  
and e a r l y  summer when a cons id e r a b l e  amount o f  apica l and d iameter 
growth occurs . Les s bas � l a rea  ind icated le s s tota l cover ; this wou ld 
a l low s un light of higher intens it y  and s hor ter  wave lengths to  pene­
trate the canopy , ra is e  s o i l  and a ir tempe ratures and increa s e  ev� por a­
t ion which wou ld decrea s e  water  a va i la bi l it y  and d irect ly or ind irect ly  
inhibit trans piration and photos ynthes is whi l e  promot ing res pir a t ion .  
I n  the abs ence of produc t ion stud ies a nd defin it ive s t and his ­
tory , d ens ity and ba s a l  area  d a t a , s oi l  and t opographic cha racteris t ic s  
and community compos it ion ( t o a l e s s er d egree)  ind icate tha t the two 
community s egments of the comp lex a re d if f er ent  environments , and the s e  
upper s lopes are und oubted ly more x er ic than l ower , les s expos ed pos i­
t ions . 
White oa k-b lack  oak c ommun ities  a re a l s o  f ound on upper , s outh­
west  leads  � s s oc iated w ith s oi l s  d e r ived f r om che rty d o l omitic l ime­
s tone ( Table  1 5 , variant l l , p a g �  1 8 1 ) . I mportant cons t ituents  a re 
P inus echina t a , Carya tornentos a ,  Ca rya g labra , Quercus f a lcata , and 
Oxyd end rum a rboreum . The s e  taxa  in add it ion to Que rcus s te l l ata and 
Quercus coc cinea  sugges t dry envir onment s  and certa in ly more xer ic than 
other  white oak-b l a c k  oak c ommun ities . S outhwest  s l ope s  rece ive more 
d irect ins o l at ion and a re hotter  and d r ier than any other as pects 
1 8 7  
( Nas h ,  1 9 63 ;  B eers  e t  � · , 1 9 65) ; in this c a s e , a r id ity  is accentuated 
by upper s l ope pos it ions . 
B a s ed on s oi l  propert ies a lone , l e s s  wa t e r  is a va i lable  in this 
c ommun ity (Ta b l e  1 6 ,  var iant 1 1 , page 1 84 ) ; s t one c on t ent  and high c lay  
in  t he B hor iz on l ower the pot ent ia l water  in the s e  d e ep s o i ls . The 
l a c k  of externa l protect ion ( Tab l e  1 6 ,  va riant  l l) on the s e  upper s l opes  
and a 17  percent  s l ope angle is further evid ence  of a xeric s ite . 
This commun ity is appa rent ly  a s s ocia t ed with the mos t  extr eme and 
d emand ing environments  of any whit e oak-oak ve getat ion . The taxa a s s oc i­
a t ed with this community inc lud ing the c od om in ant  Quercus ve lutina wou ld 
ind icate  d ry s ites  w ith high l ight intens ity , drying w inds  and high 
evapotran s p ir a t ion to workers tha t  have s tud ied t he d i s t ribut ion of 
the s e taxa  (Br aun , 1 9 50 ; Cranks haw et a l . , 1 9 65 ; Mart in , 1 9 66) . 
White oa k-b lack  o ak  commun it ies  per  s e  a r e  w id e ly recogn iz ed . 
I n  New Eng land , Ras che ( 1 958) recogn izes  t ha t  2 ·  ve lutina is  codom inant 
with  Quercus a lb a  on t he we l l-d r a in ed , d r i e r  s outh  s l opes . Admitt ed ly 
this a rea  is an entir e l y  d iffe rent c l imatic  regime  re gion t o  t he Great  
Va l le y ; the  p o int  here  is  not  with regard t o  the s oi l  or t opographic 
r e l a t ions hips but to  the re lat ions hip of the two taxa . In an un­
g la c ia t ed port ion of Ind iana , 2 ·  a lba  is the most  w ide s pread taxon and 
s ha res  d om inanc e w it h  Que rcus ve lutina on upper s outh , e a s t  and n orth 
s l opes (McQueeny , 1 950 ) . The inner , d is s ec t ed P iedmont  o f  Vir g in ia is 
cha ra c t e r ized by white oak-b l a c k  oak d om in a t ed c ommun it ies ( Braun , 1950) . 
B raun n ot ed tha t in s ome s t ands Liriod end ron tu l ip ifera  wa s c odominant 




thes e w ides preBd communities .!.l re c ommon on the roos t mes ic and sub-mes ic 
s ites  in that reg ion Bnd a s s oc iated with a l l  s l ope pos it ion , f orms , 
d irect ions except  on the dr ier ridge cres t s . 
At  a l l  pos it ions  on north s l ope leads  o f  t he O z a rk P la t eau in 
A rkan s a s  Bnd M is s our i ,  Braun ( 1 950) des cribes  white oak-b l ack  oak  corn-
rnun ities which have d if f erent a s s oc i a t ed tree taxa , � -� · ,  C a rya buc kleyi  
and Cas t anea  ozBrkens is ; preva i l ing l imes t one , d o lomite  and chert-
produ c ing bedrock of C amb r ian and O rdovic ian a g e  and t he d ominance of 
Que rcus a lba and Que r cus  ve lutina s uggest  a d e gree  of veget ationa l 
s im i l a r ity  between t he s e  wide ly  s eparated reg ions . 
I n  the As hevi l le Ba s in of the S out he rn Appa l a chians , and in the 
s ha le va l leys of t he G reat  Va l ley , Braun ( 1 950 )  recogn iz ed white oa k-
b la c k  o B k  communit ie s  Bnd as s e rted that bec aus e of the ir a s s oc iat ion 
w it h  the HBrr i s burg  penep l a in they a re veg e t a t iona l ly s im i l a r  to  s im i l a r  
penep l a in a r e a s  e l s ewhe re in t he Oa k-Ches tnut  Forest  Reg ion . Defin ed 
c ommun ities  on the va l ley s hB le in this s tudy d o  not exhib it t his ord er  
of d om in ance . 
TBx a  t ha t  con tribute s ign if icant ly t o  the white oa k-b l ack  oak  
c ommun it y , i . e . , othe r  oaks Bnd  the hickories  are  w id es pread in  t his 
r egion but inc r e a s e  in imp ortance on the s e  upp e r  s lopes . The inc reas ing 
importanc e of Carya  g la bra and Carya  t ornentos a sugges ts  tha t  t hes e s ites  
are  more xeric r e l a t ive  to white oa k and white  oa k-ches tnut oak  cornrnun-
i t ies . Regres s ion equ a t ions dea l ing with thes e t axa  had l ow pred ictive 
vB lue ( pB ge s  1 1 4  and 1 1 6 ) " but their adapt ion to d ry s ite s  is  d ocumen ted 
( Boisen and New l in ,  1 9 10 ; MB r t in , 1 9 66 ;  P a r ke r , 1 9 69 ;  Saf l ey , 1 9 70) . 
189  




�J.es .ilnd particu l a r ly in habit a ts c haracterized by cherty s oi l s  ( Tab le  
1 5 , va riants 9 and l l , page 1 8 1) . A re l at ions hip of this taxon t o  d r ier 
habitats  has been noted by Braun ; in the Great Smoky Mounta ins it w.il s � 
d ominant or ma j o r  c ons t ituent on midd le and lower s l opes except in the 
mes ic cove ha rdwood dor ests  or on t he most  xeric s outh-s outhwes t s l opes 
(Whittaker , 1 95 6) . Wolfe  ( 1 95 7 ) and Lipps ( 1 9 66)  a s s erted that the 
taxon ws s a ma j or con s t ituent in f ore st s  on cherty d o l om ite  r idges  e ls e-
where  in t he Great  Va l ley and s tump counts  in this s tudy tend to s upport 
the ir conc lus ion s . 
S outh e a s t  s l ope s  with s oi ls (� · � · , S equoia s e r ies ) d er ived f r om 
non-ca lca reou s  s ha l e  a r e  cha racterized by white oak-s outhern red oak  
commun ities ( Ta b le 1 5 , va r iant l l , p age 1 8 1) .  O ther  ma j or overs  t ory 
t axa  a re Quer cus s te l lata , Carya g labra and C a rya c a r o l inae-s eptentr iona l is ; 
the latter  taxon is virtua l l y abs ent from other  white o a k-oak ve getat ion . 
The s e  five taxa  c ons t itute 80 pe rcent of the tota l I .  V .  in t he p l ots 
us ed to con s t ruct  this community . Thes e a r e a s  f orm va l l eys w ith f la t-
tened or undu l a t ing topogra phic fe atures . The u s e  of  "upper l ead" in 
thes e � reas  ref e rs to  broad topographic f e atures  which may be s ever a l  
hund red f eet  w id e . Typ ica l ly , s l ope ang l e  i s  imperceptib le  on the upper 
f l at tened s l opes of the s e  f e atures  �nd t he entire  un it is repr e s ented by 
low re lief ; ext e rna l protection a f f orded by bord ering r idges  ( a s  ind i-
cated by protect ion ang l e) probably mod if ies ma cro-environments  of the s e 
va l l ey f l oors ( Tab l e  1 6 ,  column 5 ,  page 1 84) .  The regres s ion equ a t ions  
of Quercus fa l c a t a  point  to  a d irect  re lat ions hip of  d en s ity  and b as a l  
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� r ea to low r e l ie f ; re l a tive d ens ity of Que rcus s te l l a t a  is a ls o  re-
l s t ed t o  l ow re l ief . 
The res idua l s o i l s  are  re l a t ive ly d eep to  uncons o l id a ted s ha l e 
pa rent mat eria l ( T� b l e  1 6 ,  c o lumn 5 ,  page 184) . Gray mott les  tha t s ug-
ges t  res tricted intern a l  d r a in a ge and poor a erat ion are probab ly  the 
resu lt  of the r e l a t ive l y  high c la y  pe rcenta ge throughout the s o lum ; d e-
ve lopment of an A hor i z on is  a ls o  r e t a rd ed . Even though the percent age  
of coar se  fragments i s  r e l a t ive ly l ow in the  s o lum , ca l cu la ted ava i l ab l e  
wa ter i s  lowered b y  the high amoun t of  c l a y . The high acid ity  i s  due 
primar i ly to the nature  of the pa rent mater ia l ( E lder , 1 9 5 9 ) . 
This commun it y d ominated by Que rcus a lba  and Quercus f a l c ata  is 
recogn ized ss a va r iant Df the white oa k-red oa k-hickory f ores t t ype by 
the S .  A .  F .  ( 1 9 54) ; other s tud ies in t his reg ion l is t  2· f a lc ata  as a 
m inor constituent (Wo l f e ,  1 9 5 6 ; Chapman , 1 9 5 7 ; Wes t , 1 9 70) . I n  the 
S outhern M ixed Ha rdwood Fores t of  the Coa s t a l  p la in the two taxa have 
a high cons tancy and a r e  und oubted l y  a s s ociated with each other but 
c ommun ities d om ina ted by thes e  taxa were not reco gnized (Qua rterman 
and Keever , 1 9 62 ; Ware , 1 9 70) . 
On cooler , northe a s t  midd l e  and upper convex s lopes of terraces  
d ominated by  Waynes boro and Cumber l and s o i l s  (Unit VI )  Quercus  coccinea  
is s econd in import anc e to  Que rcus a lba  ( Ta b l e  1 5 , va riant 1 3 , page  1 8 1) .  
I mportant cons t ituent s  a re Quercu s  ve lut in a , Quercus f a l c ata , Carya  
t oment osa  and Cary a  g l a bra . Low s i l t  content  in the s o lum , high s and 
content in the A horiz on and r e l a t ive ly high c lay  content in the B 
hor izon in add it ion t o  pres enc e  of  coar s e  f ra gment s ( round ed grave l on 
1 9 1  
t he t errBce) reduce wa ter a va i l abi l ity in c ompa rison with white -oak­
b l ack  oa k communit ies recogn ized  on s im i l a r  s ubs trate  ( Tab le  1 6 , va r iant 
10  vs . 1 3 , p� ge 1 84) . However ,  thes e s ite s  a re proba b ly more mes ic than 
t hes e characterized by white oa k-northe rn red oa k commun ities  ( Tab le  1 5 , 
va r iant 8)  and white oak-b l a c k  o a k  commun it ie s a s s oc ia ted with cherty  
s o i l s  (Table  1 5 , va riant 9 ) ; northe a s t  a s pe c ts , which are  the coo les t 
in t his l a t itud e  ( Na s h , 19 63) , l ow s l ope angle  and l e s s  r e l ief , and 
broader  convex s l opes ( Tab le  1 5 , var ian t 1 3) ind ic ate  better  retent ion 
of w� ter  and l e s s lo s s  by evapot rans pirat ion , s eepage  and/or runoff . 
This commun ity is  a ls o  c ha ra c ter ized by a low tota l b a s a l  a r e a . 
In add it ion t o  reduced water ava i la b i lity , the  re l a t ive ly high tree  
d ens ity of  140 s t ems per acre  ind ic a tes tha t  c ompet it ion among taxa 
for e s s en t ia l metabolites  may r e s u l t  in e a r l y  s t re s s  during the growing 
s e a s on ;  a g a in the pres enc e of inhe rent ly s l ow-grow ing  hickory tax a  may  
contr ibute  to the  apparent s l ow growth rate . 
I f  low ba s a l  area  va lues ind icate  a r id ity and/or poor growth 
poten t ia l of a s it e , t axa  tha t s urvive and reproduce here mus t be 
morpho logica l l y  and phys io logica l l y adapted t o  such cond it ions . For 
examp l e , Kramer  and Koz lowski ( 1 9 60 )  note  that taxa with r ing-porous 
wood (� ·� · , Quercus  a lba , Quercus  coccinea  and Carya  t omentos a )  begin 
a c t ive growth prior to bud bre a k  in s pr ing whe r e a s  t axa  w it h  d iffu s e  
porous  wood , � - � · ,  Frax inus , F a gu s  and Jug l ans  be gin perceptib l e  growth 
f o l l ow ing bud bre a k .  This " head-s tart"  by oak and hic kory taxa wou ld 
g ive  t hem adapt ive advantage  on more a r id s it e s  in the e a r ly , wetter  
PBrt  of  the  growing  s e a s on .  
r l 
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White oak-s c a r le t  oak . commun i t ies  a l s o  occur on s outhwest  midd le  
and upper  s l opes of t er races  ( Tab le  15 , va r iant 14 , page  1 8 1 ) . Quer cus 
� d om inance is reduced by the c ontr ibut ion of Quer cus  ve lutina , 
Que r cus  f a l cata , Quercus s t e l l ata  and Quercu s  rubra ; othe r ma j or con-
s t ituents  a re  P inus vir gin iana and Ca rya t oment os a .  The pre s ence of 
P inus virginiana , P inus echinata  and s evera l o a k  taxa and the tota l ba s a l 
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area  of 80 f t . per a c r e  sugges t open ings  in the pa s t  that a l lowed the s e  
tax a  o f  varying s hade  intolerance o f  s eed l in g  e s t a b l ishmen t and surviva l 
of Que r cus  coc c inea , Quercus rubra  and othe r  oak  taxa is w id e ly recog-
nized (C l a r k , 1 970 ; Wuens che r and Koz lows ki , 1 9 70) . Low ba s a l area and 
tot a l  d ens ity may be a func tion of s ite ; white oa k-b l a c k  oak c ommun it ies 
on s im i l a r  but cooler  and mois ter northwe s t  s l opes ( Ta b le 1 5 , vari ant 10) 
have the same avera ge s t and dens ity but 50 perc ent  more ba s a l a rea . In  
the abs ence of other informa tion this  d if f e r ence  can on ly  be  a t t r ibuted 
to  the d if f eren t  s o i l , topographic , b iotic  and/or other ab iot ic  
pa r ameters  of the two s ites . A c ompari son of the  two w hite  oak- s c a r let  
oak  c ommunit ies on d if f erent as pects  but at the s ame s l ope pos it ion 
points  to. s im i l a r  vege tat ion on terrace  s ite s . The a f f e c t  of s lope 
a s pect  is reduced becaus e of the l ow s l ope a ng l e  and broad s l ope s hape 
(Ta b le 1 6 ,  pag� 1 84 ) .  Regres s i on e quat ions  empha s ized  the pos it ive re-
lat ion s h ip of Que r cus c oc c inea d ens ity  and ba s a l  a re a  t o  water ava i l a -
b i l ity ( pa ge 1 1 2 ) .  The contr ibut ion o f  the taxon t o  f ore st  c ompos it ion 
is a t  the opt imum on thes e terrace  s ites  w hich a re  we l l  d r a ined and 
r e l a t ive to othe r  white oak-oak c ommun it ie s appear  inte rmed iat e in 
( c a lcu l a ted) ava i l a b le wa ter . However , Qu e r cus  coc c inea  is a s ign ifi-
cant c omponent of white oak-b l ack  oak  c ommun it ies and in white oak-
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ches tnut-oa k c ommunit ies a s  w� ter ava i lab i l it y  in crea s es . A s  ment ioned 
befor e , t he t ax on is common ly a s s oc iated with xeric  s ites  (� · � · , Braun , 
1950)  but this is not neces s� r i ly true in this  reg ion . Chapman ( 1 95 7 )  
recogn iz ed s im i l a r  communit ies dom ina ted b y  Quercus a lba a nd Quercus 
cocc inea  ( termed m ix ed oak type) on the p l a te au surface  of E ng l is h  
Mounta in ( Ta b l e  1 5 , var iant 1 3 , p age 1 8 1 ) . The modera t e l y  we l l-dr a ined 
s o i l s  were l oca l c o l luvium and a l luvium f orm s ha l e and quartz ite  and 
s lope angle  w2 s l es s  t hBn 10 percent in "mos t p l aces " which s ugge s t s  
r e l a t ive ly  mes ic s it e s . 
Whit e  oa k-hic kory ve get a t ion . Commun it ie s  in which Que r cus  a lba  
s hB res  d om inance with  hickory t ax a  are w ide s pread  in  the s tudy a rea  
( TB b l e  1 7 )  �nd  con s t itute s ix va r iants of t he comp l ex . I n  w hite oak-
mocke rnut hic kory commun ities , other ma j or t ree  taxa inc lud e Ca rya  
glabra , Carya  ova l i s , Quercus s te l l a t a  and Quercus ve lut in a  ( Ta b l e  1 7 , 
va r iants 15- 1 7 ) . Few contribut ing taxa , l ow ba s a l a rea  of 60 f t . 2 per 
sere , s l ope a s p e c t , and pos it ion sugge s t  xer ic environment s  on a l l  of 
the s e  s ites  but s o i l  properties and topographic va r ia b l e s  point to 
ma jor  d iff erences  ( Tab le 1 8 , va r iants 15- 1 7 ) . The c ommunity  a s s oc ia ted 
w ith S equoia s oi ls on ca lcareous  S evie r s ha l e  ha s inheren t l y  l ow wa ter  
•va i l a b i l ity  when s oi l  propert ies a lone are  c ons ide red (var iant 1 5 )  and 
pot en t ia l w� t e r  supp ly is reduced furthe r  by the s teep s lopes and s l ope 
a spec t . The s e  cha ra cteris t ics  s ugge s t  tha t s o i l  mois ture s t res s probab ly 
occur s e a r ly in t he gr owing s ea s on .  Deve l opmen t of a tap root s ys tem , 
contro l of  t r anspirat ion by s toma ta l c losure  prior to  w i l t ing  point , 
TAB LE 1 7 .  White  O a k  Comp l ex ;  White O a k-Hickory Veg e t a t ion : White  Oa k-Moc kernut H ickory ( Va r iant s  
1 5 - 1 7 ) , White  Oa k-Sweet P ignut H ic kory (Va r iant 1 8) , White  O a k-s hagba r k  H ickory ( V a r i ants  1 9-
2 0 )  Commun it ies . 
Va r iant 
S o i l-P a rent  Ma t e r i a l Unita 
Mean  Dens ity-B a s a l  Are a /Acre 
N urn be r o f P 1 o t s (S tands ) 
S 1 ope D ir e c t ion 
S l ope P os it ion , Form 
Taxa b 
A c e r  rubrurn 
Acer  s a c c ha rum 
C a r ya g labra  
C a rya  ova t a  
C a rya  ova l is 
C arya  t ornen t os a 
--- c C a s tanea  d en t a t a  ( dead )  
Cornus f lor ida 
Jun ip e rus  vir g in iana 
Lir iod end ron tu 1 ip if e ra 
Nys s.B  s y lva t ic a  
Oxydend rurn a rbor eum 
P inus echin a t a  
P inus virgin iana  
Quer cus -a lba  
Quer cus cocc in e a  
Q ue rcus f a l c a t a  
Q uer cus ma r i l and ica  
Q ue rcus rnuh l enbe r g i i  
Quercus  rubra  
1 5  1 6  
I IX 
1 30 - 60 1 10 - 1 2 0  
4 ( 1 )  1 1( 2 ) 
S E  S E  
U l  M ,  U l  
1 9 . 0 *d 0 . 0 
10 . 0* 0 . 0 
9 . 0* 30 . 0* 
0 . 0 2 . 0 
1 5 . 0  1 9 . 0  
20 . 0  38 . 0* 
10 . 0  0 . 0 
0 . 0* 1 7 . 0* 
0 . 0  3 . 0  
0 . 0 14 . 0  
5 . 0 3 . 0* 
0 . 0  1 . 0* 
0 . 0 2 . 0 
4 . 0  4 . 0  
43 . 0  49 . 0  
1 7 . 0  0 . 0 
4 . 0  2 . 0 
0 . 0 0 . 0 
0 . 0 0 . 0 
7 . 0 5 . 0  
1 7  1 8  1 9  20  
IV  v VI I I 
1 2 0 - 1 2 0  90 - 12 0  100 - 100 90-50 
10  ( l ) 6 ( 1 )  14 ( 2 )  5 ( l ) 
s w  s w  NW NT..J 
U l  M l  L ,  M 1  "t-1 1 
Average Impor tance  Va lue  
2 . 0* 0 . 0*  0 . 0 0 . 0*  
0 . 0 *  o . o 3 . 0* 0 . 0 * 
8 . 0* 1 0  . 0* 8 . 0* 34 . 0* 
0 . 0 0 . 0 40 . 0* 45 . 0* 
0 . 0  35 . 0 * 3 . 0  0 . 0 
32 . 0* 6 . 0* 0 . 0  0 . 0 
0 . 0 0 . 0  4 . 0  0 . 0 
0 . 0* 0 . 0* 3 . 0* 0 . 0*  
1 1 . 0 0 . 0 1 9 . 0* 0 . 0 
0 . 0 0 . 0 0 . 0 0 . 0* 
2 . 0 1 5 . 0* 0 . 0 0 . 0 
0 . 0 *  1 1 . 0* 0 . 0 0 . 0 
2 . 0 0 . 0 0 . 0 9 . 0  
1 . 0  0 . 0 0 . 0  2 7 . 0  
62 . 0* 5 7 . 0 *  5 9 . 0  59 . 0* 
2 . 0 0 . 0 0 . 0  0 . 0 
20 . 0 * 5 . 0  0 . 0  0 . 0  
0 . 0 10 . 0  0 . 0 0 . 0  
0 . 0 0 . 0 1 7 . 0  0 . 0 




TAB LE 1 7  ( con t inued)  
Va r iant  1 5  1 6  1 7  1 8  1 9  20 
S o i l -P a r ent M a t e r ia l U n it8  I IX I V  v VI I I 
Mean D en s ity-B a s a l  Area/A c re 1 30 - 60 1 10 - 120  1 2 0 - 120  90 - 1 20  100 - 100 90- 5 0  
Numbe r of P l ots  ( S t and s )  4 ( 1 ) 1 1  ( 2 )  1 0  ( 1 ) 6 ( 1 ) 14 ( 2 )  
S l ope D ir ec t ion S E  S E  s w  sw NW 
S l ope Pos it ion , Form U l  M ,  U l  U l  M l  L ,  M l  
Tax ab Ave r a ge Imp o r tance  Va lue 
Quercus s te l l a t a  1 5 . 0  4 . 0  1 6 . 0  1 1 . 0  0 . 0 
Qu e r cus  ve lut ina 1 1 . 0  1 . 0 2 9 . 0* 1 8 . 0  0 . 0 
Rob in ia p s eud oa c a c ia 0 . 0 0 . 0 0 . 0 0 . 0 8 . 0  
S a s s a f r a s  a lb idum 1 6 . 0  0 . 0 0 . 0 0 . 0 0 . 0  
8Un it s  a s  in Ta b l e  7 ,  p age 1 5 2 . 
bTax a w it h  I . V .  < 5 . 0  in any commun ity ; v ari ant in p a renthes is : Ame lanchier  l a evis  ( 1 7 ) , 
C a ry a  c a r o l inae-s ep ten t r iona l is ( 1 5 ) , C a ry a  cordif ormis ( 1 9) , Fa gus grand if o l ia ( 1 5 ) , F ra x inus 
atiie'ricana  ( 1 9) , Jug lans n igra ( 1 6 ,  1 9 )�u id amba r s tyracif luaffi) ,  P inus s t robus ( 1 7 ) , P runus 
s erot ina  ( 1 6 ,  1 8 , 1 9) . 
cs tumps /a c re ( ab s o lute d ens ity) . 
5 (  1 )  
NW 
M l  
0 . 0 
0 . 0 
0 . 0 
0 . 0 
dA s t e r is ks refer  to overs t ory taxa  p r e s ent  in the und ers t ory ; o t her  und ers t ory taxa  inc lud e 
Ame lanchie r  s p . ( 20 ) , B e tu l a  lenta  ( 1 8) , C e r c is canadens is  ( 1 9) , F ra x inus ame r ic ana  ( 1 7 , 1 9 ) , 
PTunus s e rot ina ( 1 7 ) , Que rcus �s ( 1 8 ) , Rhamnus c a ro l in iana ( 2 , 4 ) , S a s s a f r a s  a lb idum ( 1 5 ) , 
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TABLE 1 8 .  Average  S o i l  a nd Topograph ic P r opert ies  of White  O a k  C omp l ex ; White O a k-Hickory Veg e t a t i on : 
White O a k-Moc kernut H ickory ( Va r iants 1 5- 1 7) , White  O a k-sweet P ignut H ickory (Va r iant 1 8 ) , White  
O a k-S hagbark  H ickory ( Va rian ts  1 9-20 )  Commun ities . 
Va r iant 1 5  1 6  1 7  1 8  1 9  2 0 
S o i l-Parent  M a t e ria l Unita I IX I V v VI I I 
S o i l  Va r i a b l eb 
--rhicknes s of A 1 hor izon 1 . 0  2 . 0 2 . 0  0 . 0 0 . 0  0 . 0  
Thi c knes s of A2 -A 3 hor izon 4 . 0  9 . 0 6 . 0  4 . 0  3 . 0  3 . 0  
D epth to bed roc k  30 . 0  � 42 . 0  3 6 . 0  � 42 . 0 � 42 . 0  1 8 . 0  
Depth t o  mott l ing 30 . 0  � 42 . 0  3 6 . 0  � 42 . 0  � 4 2  . 0  1 8 . 0  
S and in A hor izon 3 5 . 0  2 5 . 0 50 . 0  30 . 0  3 7 . 0  1 5 . 0  
S i l t  in A hor izon 40 . 0  54 . 0  30 . 0  50 . 0  40 . 0  6 5 . 0  
C l ay  in A hor izon 2 5 . 0 2 0 . 0  20 . 0  20 . 0  2 2 . 0  20 . 0 
S and in B hor iz on 20 . 0 8 . 0  1 5 . 0  10 . 0  2 2 . 0  20 . 0  
S i l t in B hor izon 50 . 0  4 5 . 0  3 5 . 0  50 . 0  4 5 . 0  45 . 0  
C l a y  in B hor izon 30 . 0  4 6 . 0  50 . o  40 . 0  32 . 0  3 5 . 0  
S t one  vo lume 30 . 0  10 . 0  5 . 0  4 5 . 0  0 . 0 40 . 0  
Ava i l a b l e  w a t e r  4 . 0  7 . 3  6 . 0  5 . 0  8 . 2 2 . 3  
pH A 5 . 5  4 . 9  4 . 2  4 .  l 4 . 3  5 . 4 
pH B 4 . 4  4 .  l 5 .  l 4 . 2 4 . 8  4 .  l 
pH C 4 . 2 4 . 1 6 . 8  4 . 3  5 . 5  4 . 5  
S ite  V a r ia b lec 
Slope an g l e  60 . 0  2 7 . 0  0 . 0 10 . 0  3 6 . 0  60 . 0  
Ave rage  p r otect ion 0 . 8  0 . 7  0 . 9  1 . 4 1 . 7  2 . 5  
Re l ief  140 . 0  1 60 . 0 140 . 0  200 . 0  340 . 0  120 . 0 
Topogr aphic  l ength 1 6 . 0  24 . 0  1 6 . 0  1 5 . 0  8 . 0  1 6 . 0  
S l ope s hape  88 . 5  88 . 0  90 . 0  90 . 0  89 . 5  84 . 0  
-
8Un its  a s  in Tab l e  7 ,  page  1 5 2 . 
�1ea su remen t un its  a s  in Tab l e  3 ,  p a ge 72 .  





l e a f  mes ophy l l  res is tance to  wBter  los s , ab i l it y  to  in itiate  e a r ly growth 
and/or complete  growth w ithin a s hort per iod of t ime are s ome of the 
�d a p t ive chara c t e r is t ic s  of t hes e oak  and hic kory t ax a  thB t permit sur­
viva l and perpetuat ion on t hes e d r ie s t  of s ites  in the comp lex ( cf .  
Koz l ows ki , 1 9 64 ;  P a rke r , 1 9 69) . 
S oi l  prope rt ies a s socia ted with s im i l a r  c ommun i t ie s  on Dewey 
s oi l s  der ived f r om non-cherty d o lomite  repres ent the c onvers e of s oi ls 
on c a lc a reous s ha l e ( Ta b l e 18 , Unit IX ,  va riant 1 6) .  The increa s e  in 
w a t e r  ava i l�bi l it y  is  a lmos t a f actor of two due t o  greater s o lum d epth 
and l ower s tone volume . Thicker A horiz ons  and a l ower  s l ope ang le a ls o  
a id in water  retent ion . S im i l a r  taxa occupy thes e s ites  but inc re a s ing 
importance of Lir iod end ron tu l ipifera  and a 100 percent increa s e  in 
b a s a l a rea  sugg e s t  a more mes ic s ite re l at ive t o  t he commun ity on c a l­
ca r e ous  s ha le ( a s s uming s im i l a r  s tand his tory and adequ a t e  s amp l ing) . 
D r ie r  s outhwes t s l opes on the n on-c a lca reous  s ha l e ( Tab l e  1 7 , 
Un it I V ,  var iant 1 7 , page  1 94) show a r e l a t ions hip to  the white oak­
s outhern red oa k commun ities ( Tab le  1 5 , va riant 1 2 , p age 1 8 1 )  on s outh­
ea s t  s lope s  by the pre s ence of Que rcus f a l c a t a  and Quercus s t e l l ata . 
Th e two s ites  a r e  a ls o  s imilar  w ith res pect t o  s oi l  prope rties  such a s  
s o lum d epth , mot t l ing  d epth , c la y  and s tone c ontent , bu t d iffer in pH 
( Tab l e  1 8 , va r iant 1 7 ) ; the pres ence of Jun iperus virgin iana may  be a 
ref lect ion of a higher base  s t a tus  in white oa k-mocke rnut hic kory c om­
mun i t ies . This higher pH he lps to  part i a l ly exp l a in the dir ect  re l a t ion­
s hip of  Ca rya t oment os a to  highe r  pH va lues ( p a ge 1 1 6) ;  t his does n ot 
tota l ly s ubs tant i a te the relat ions hip however s in�e  the other  s ites  
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ind icate  a c id c ond itions . Evid ence o f  a d r ier  environment in this  oak­
hickory commun ity  is  sugge s t ed by the l ow ex terna l protect ion an g l e  whic h 
ind ic ates  that t his s it e  and commun ity in tercepts  more drying winds  that 
can incre� s e  evapotrans p irat ion than the more protected white oak-s outhern 
red oa k commun ity . 
A white oak-sw eet  pignut hic kory c ommun ity is loc a t ed on s outhwe s t , 
m idd le  leads  w here  s o i l s  o f  the Fu l l e rt on s er ies  a re d e r ived f r om cherty 
do lomit ic l imes t one of the Knox Group ( Tab le 1 7 , var iant 1 8 , page  1 94) ; 
ma j or cons t ituent s  a re  C a rya g l abra , Nys s a  s y lva t ica  and oak  t axa  c om­
mon ly a s s oc ia ted w it h  d ry (Que rcus s t e l l a t a  and Que rcus m a r i l andica)  and 
mes ic habitat s  (Que rcus rubra ) . The high perc entage of cher t  a s s oc ia ted 
w it h thes e s o i l s  ( Ta b l e  1 8 , va r iant 1 8 , p age 1 9 6) l owers  wa t e r  ava i l a ­
b i l ity in t his d e ep , f ine-textured s oi l . The breadth  of  this t opographic 
un it and r e l a t ive ly  l ow s lope angle  ins ure water  retent ion but s lope 
a s pect and high chert c ont ent lower ava i labi l it y  . . 
M�ny authors (� ·� · , Bu e l l  et  a l . , 1 9 66) t reat  C a rya g labra and 
Carya ova l is as one taxon (Carya  g l abra)  and they c a l l  s im i l a r  commun i­
t ies white oa k-p ignut hickory or oa k-hic kory . C onver s e ly , Whittaker  
( 19 5 6) s eparates  t he two ; in the Great  Smokies , Ca rya ova l is is  a s s oc i­
a ted w ith more mes ic hab it a ts , viz . , cove ha rdwood s ites , than Carya  
g l abra . This taxonom. ic argument cannot be s et t l ed here ; loc a l  keys 
(S hanks and Sharp , 1 950 ) s eparate  the two tax a . I f  t he two taxa were  
lumped , the res u l t  w ou ld be three white oa k-pignut hickory c ommun it ies 
( Table  1 7 , va r iants l-3 ) . In the Ha rva rd Fores t ,  Ros s ( 1 9 58 )  recognized 
white oa k-p ignut hickory  commun it ie s  on ea s tern and s out he rn a s pe cts ; 
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this m icroc l imate  s tud y s howed that low re lat ive hum id ity , h igh s o i l  
�nd a ir t emperature and concurr ent h igh evaporB t ion r a t e  contribu ted 
to  d r ier habit a ts than c ove ha rdwood or Quercus rubra-Quercus a lba com­
mun it ies ; Que rcus p r inus commun ities  occup ied the mos t xeric s it e s  in 
this fores t .  Ca p lenor ( 19 65)  recogn ized oa k-hickory c ommun it ies d om­
ina ted by Quercus s lba  and Ca rya g l abra  at  a l l  s l ope pos it ion s of s outh­
we s t  and wes t-f a c ing s lopes in a gorge on the Cumbe r l and P la t eau . This 
community occup ied a d r ier , hotter  environment t han t he l e s s  expos ed 
m ixed mes ophytic commun it ies in the gor ge or t he Ts uga commun it ies on 
north and eas t f a c ing s lopes , but cha ract er ized more mes ic c ommunit ies 
th2n thos e domin a ted  by Quercus prinus . 
White oa k-s ha gba rk  hickory c ommunit ies occupy l ower and mid d l e  
northwes t  s l opes o f  c a l c areous s ands t one unit s  d ominated b y  T e l l ic o  
s o i l s  and midd le  northwest  leads  on the ca l c a r eous sha l e  knob s ( Ta b l e  
1 7 , va r iant 1 9 , page 1 94 ) . Lowe r ,  m idd le northwes t s l opes  ind icate  
mes ic s ites  by  the pres ence of t he cod om in ant Carya  ovat a  and incre a s ing 
importance of Quercus rubra , cons t i tuents  of m ixed mes ophyt ic f ores t s  
in the Cumber l and s ( Braun , 1950 ) ; and the a bs ence of oak t ax a  and C a ry a  
tomentos a of  dr ier , s outh- f a c ing  s l opes a l s o  s ugge s t  r e l a t ive l y  coo l , 
mois t environments  on the northwes t f acing s l ope s . C a l cu la t ed ava i l ­
a b le water  ind ica tes  t ha t  cha r a c t e r is t ic s  o f  the s e  s ites  s ign if icant l y  
enhance water  re l a t ion s , a l t hough ava i l abi l ity is probably  reduced due 
t o  re l ative ly s teep s lopes ( TBb le  1 7 , va riant  1 9) . 
The contr ibut ion of Jun iperus virgin iBna and Quercus  muhl enbe rgii  
t o  community  s tructu re on Chapman R id ge s and s t one sugges ts  an  improv ed 
r ; 
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bas e  s t a tus  re l a t ive to s im i l a r  s it e s  cha r a c t e r ized  by white oa k-northern 
red oB k c ommun ities ( TB b l e  1 5 , v a r i an t  8 ,  pa ge 1 8 1 ) . Regres s ion e qua-
t ions  of  C a rya ovat a  ( pa ge 1 2 2) s how a d irect  r e l at ion ship of this taxon 
to higher pH in the s o lum . The pH va lues f r om the s e  s ites  do  not c le a r ly 
s upport these  re l a t ions hips ( Ta b l e  1 8 , va r iant 1 9 , page 1 9 6 ) . 
Whit e oa k- s hagbark  hic ko ry c ommun i t ie s  on northwes t , m ids lopes of 
the c a l c areous S evier s ha le ( Ta b l e  1 7 , va r iant 20 , pa ge 1 94 )  are re l a t ed 
t o  xer ic  environments particu la r l y  when d ens ity ( 90 s tems per acre ) , 
b a s a l  area  ( 50 f t . 2 per acre )  a nd taxonom ic d iver s ity a re cons idered ; 
not on ly  is there evidence of s low growth and an open c anopy but the 
sma l l  number of t axa  sugge s t  intens e int ers pecific  compe t it ion tha t  pre-
e ludes  es tablishment of  other t ax a  and a s impl ified uns table  loc a l  eco-
s y s tem . The c ontr ibut ion of P inus e chinata  and P inus virgin iana sug ges ts  
an  open canopy and xeric s ites a s  d oe s  the  incre a s e  importance of Carya  
g labra , a r e l a t ive ly d r ought res is tant  t axon ( p a ge 1 1 5) . The contr ibu-
t ion by Ca rya ova t a  and Que rcus rubra  is evidence tha t  t hes e t axa  have 
a w id e r  ecologic a l  amp l i tude t han B raun ( 1 950 )  cons id ered typ ica l .  
S ha l low s o i ls and high s t one  content typ ic a l of Dand r id ge s o i l s  
on t he s ha l e knobs ( Ta b l e  1 8 , var iant 20)  l ower the poten t ia l  wa ter hold-
ing  capac ity of the s e  s oi l s  t o  the ext ent  that  t hey are inher en t ly the 
d r i e s t  within t he White Oa k Comp lex and one of the d r ies t  in the Great  
Va l ley ; this  potentia l is reduced further  by  s t eep , convex s lope s . C on-
vers e ly ,  ava i lable  wa ter  is in cre a s ed by interna l d r a inage and runoff 
from ups l ope down to  the s e  mid s lope pos it ions  and the norther ly a s pect  
ind irec t ly effects a more  mes ic habitat  r e l a t ive to  the s outher ly  s ites ; 
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externa l protect ion aff ord ed by n e a rby kn obs  in t he S evie r , O ttos ee  
and/or Athens c a l careous  s ha le b e l t  ( cf .  page 3 1 ) probably  causes  
l im it ed r educt ion in l ight durat ion and int ens ity resu l t ing  in les s 
evapotrans pirat ion , l ower s oi l  and a ir tempera tures  and hig her  r e l a t ive 
humid ity than more open s l opes . Thus the prob a b i l ity of c onditions 
favor ing e s tab l is hmen t of me s ic taxa such a s  Que rcus rubra cou ld be 
improved a lthough surviva l and growth poten t ia l wou ld be gre a t l y re­
duc ed . 
Whit e oa k-pine vege ta t ion . F our c ommun it ies in the c omp lex have 
p in e  taxa as  ma jor cons tituents  ( Table  1 9 , variants l-4 ) . Commun ities  
d om in a t ed by Quercus a lba  and P inus echin a t a  occur on midd le  and l ower 
l e ad s  and extend into  the d raws on l ow- lying  r id ges d omin a ted by Fu l ler­
t on s oi l s  and c o l luvium from cherty  d o l omites  o f  the Knox Group (Ta b le 
1 9 , va riants 2 1 , 2 2 ) . On t he convex s l opes P inus virgin iana and C arya 
t omentos a are ma jor constituents  and in t he d r aw s  C a rya  g l abra , C a rya 
t omentos a ,  Lir iod end ron tulipif e r a  and Que r cus  p r inus are important 
taxa . P e rmanance of the commun ity on the leads  is sugges t ed by the 
pres ence  of  P inus ec hinata  in t he und ers tory but the taxon is absent 
in the und ers t ory of the draws . 
S o i l  and s ite  cha racter is t ics  ( Ta b l e  20 , var iants 2 1 ,  2 2 )  between 
the two c ommun ities  are  s im i l a r . The d ee p  s o i l s  become incr e a s ingly 
f in e  t extured with c lay  trans l oc a t ion , and s tone content  ( chert) l ower s 
wa t e r  hold ing capacit y . The occurrence of p ine a s  a m a j or c onst ituent 
on thes e s ites  is not expe cted in o ld-growth c ommunit ies and whit e oak-
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TABLE 1 9 .  White O � k  C omp lex ; White O � k-P ine and White O a k-Tu l ip 
P op la r  Vegetation : White Oa k-P ine (Va r i ants 2 1 -24) , Whit e O a k­
Tu l ip Pop l a r  ( Va r iant 2 5 )  Communities . 
v.a r iant 2 l  22  23  24  2 5  
S o i l-P a rent Ma t e r ia l Unita v v I V  v VI 
Mean D ens ity-B a s a l Area/Acre 130-90 1 10 - 90 90- 120  140 - 60 100 -90 
Numbe r  o f  P lots  (Stand s )  . 2 6 ( 2 ) 9 ( 2 )  7 ( l ) 9 ( 1) 8 ( 2 )  
S l ope D irect ion sw sw Nvil SE NW 
S l ope P o s i t ion , Form L ,  M l  L ,  M ,  Ud Ll  U l  L ,  M , lli 
Taxab Ave rage  I mportance Va lue 
Acer  rub rum S . O*d 9 . 0 *  0 . 0  0 . 0 3 . 0  
CB rya cord if orm is 0 . 0 0 . 0 0 . 0 0 . 0  7 . 0 
C a ry a � h bra 6 . 0* 12 . 0* 9 . 0* 9 . 0* 3 . 0  
Cary a ova l is 0 . 0  3 . 0  0 . 0  10 . 0  12 . 0* 
C a ry a t omentos a 19 . 0* 14 . 0* 4 . 0* 2 . 0* 13 . 0* 
C a s tanea d ent ata  ( dead )  c 34 . 0  1 3 . 0  0 . 0  0 . 0 1 1 . 0 
Cornus f lorid a  2 . 0* 5 . 0* 2 . 0* 0 . 0* 7 . 0* 
Lir iodendr on tu l ip if e u  4 . 0  1 7 . 0* 1 3 . 0  2 . 0 38 . 0  
Ny s s a  s y lvatic.!l  6 . 0* 1 3 . 0* 2 . 0* 0 . 0* 4 . 0* 
Oxyd endrum a rboreum 8 . 0* 5 . 0* 9 . 0* 1 . 0* 5 . 0  
P inus e chinata  49 . 0* 34 . 0  0 . 0 0 . 0 0 . 0 
P inus r ig ida 0 . 0  0 . 0 9 . 0  0 . 0 0 . 0  
P inus s t robus 0 . 0  0 . 0  0 . 0  8 . 0  0 . 0  
P inus virg�n�ana 10 . 0  1 . 0 47 . 0* 48 . 0  3 . 0  
Quercus a lba 6 6 . 0* 49 . 0* 5 7  . 0* 5 9 . 0* 59 . 0  
guercus coccinea  3 . 0  4 . 0  0 . 0  1 . 0  9 . 0  
Que rcus f a l c ata  7 . 0 0 . 0 1 9 . 0  2 1 . 0 7 . 0 
Quercus p r inus 0 . 0 1 1 . 0 0 . 0 4 . 0  0 . 0 
Que rcus rubra l . O* 4 . 0* 0 . 0  7 . 0  10 . 0  
Quercus  s t e l l a t a  3 . 0  0 . 0  1 1 . 0  0 . 0* 7 . 0* 
guercus ve lutin.a  10 . 0* 9 . 0  1 6 . 0* 24 . 0  0 . 0 
8Units a s  in Ta ble  7 ,  page  152 . 
bTaxa pres ent but with I . V .  < 5 . 0 in any community ; var iant in 
p arenthes is : Ame 1anchier s p .  ( 2 2 ) , F a gu s  grand i f o l ia ( 2 2 , 2 5 ) , 
Gledi  ts  ia tricsnthos ( 2 5) ,Liqu id ambs r s tyr a c if lua ( 2 1 ,  2 3 ,  2 5) , 
Prunus s e rot ina  ( 2 2 , 24) , U lmus amer icana ( 2 2 ) . 
cStumps /a cre  ( �bs olute dens ity) . 
dA s t e r is ks r efer  to  overs tory taxa pres ent in the und ers tory ; 
other und ers tory  taxa inc lud e Acer s a ccha rum ( 2 3) , C a s tan e a  d entata  
( 2 1 ) , Juniperu s  virgin iana ( 2 1-:-25) ,  Liquid ambar s tyra c if luB ( 2 1 ,  2 3) , 
M orus rubr�  ( 25 ) , P runus s erotina ( 2 3 ,  2 5 ) , Rhamnus c a ro l in iana ( 2 1 ,  
�S a s s a fras  a lb idum ( 2 1 ) . 
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TABLE 20 . Aver a ge Soi l  and Topographic Propertie s  o f  White O a k  
Comp l ex ;  White O a k-P ine and White O a k-Tu l ip P op la r  Vegetation : 
White O a k-P ine ( Va riants 2 1-24) , Whit e O a k-Tu l ip P op la r  (Variant 
2 5 )  C ommunitie s . 
va r iant 2 l  22  2 3  24 2 5  
S oi l-P.a r ent Ma ter iB l  Unit
8 v v I V  v VI 
S oil  V.a r il.l b l e
b 
--rhicknes s  of A 1 hor izon 1 . 0  1 . 0 1 . 0  1 . 0  5 . 0  
Thic knes s of  A2 -A 1 hor izon 7 . 0  5 . 0 6 . 0  9 . 0 1 3 . 0  
Depth t o  bed r oc k  :;>42 . 0 �2 . 0  ,+42 . 0  �42 . 0  ?42 . 0  
D epth t o  mott l ing ,?-42 . 0 39 . 0  3 1 . 0  3 3 . 0  �42 . 0  
S .a nd in A horiz on 36 . 0  2 8 . 0  20 . 0  50 . 0  2 5 . 0  
S ilt  in A horizon 44 . 0  5 1 . 0  45 . 0  2 5 . 0  60 . 0  
C lay  in A horizon 1 8 . 0  20 . 0  35 . 0  2 5 . 0  1 5 . 0  
S and in B hor izon 1 3 . 0  1 8 . 0  1 5 . 0  1 2 . 0  30 . 0  
S i lt  in B hor izon 39 . 0  3 7 . 0  35 . 0  1 2 . 0  50 . 0  
C lay  in B horizon 4 7 . 0  45 . 0  50 . 0  7 6 . 0  40 . 0  
S t one volume 14 . 0  1 9 . 0  0 . 0 40 . 0  40 . 0  
Ava i b b l e  wa ter  7 . 0 6 .  1 7 . 2  4 . 0 5 . 8  
pH A 4 . 5  4 . 4  3 . 2  3 . 5  4 . 9  
pH B 4 . 1  4 . 3  4 . 0  4 . 2  4 . 6 
pH C 4 . 1 4 . 4  4 . 0  4 . 0  4 . 2  
S ite Vl.l r i.ab le c 
---slope ang le  20 . 0  1 5 . 0  5 . 0 1 6 . 0  9 . 0  
Aver s ge protect ion 1 . 0 1 . 0 4 . 6 2 . 3  1 . 6  
Re l ie f  2 10 . 00 2 30 . 0  60 . 0  2 60 . 0 90 . 0  
Topographic length 2 8 . 0  2 8 . 0  24 . 0  2 2 . 0  3 . 0  
S lope shspe  85 . 0  10 3 . 6  90 . 0  90 . 0  9 8 . 5  
8Units 2 8  in Ta b l e  7 ' page  152 . 
b 
un its in Ta b l e  3 ' 7 2 . Mea surement a s  pBge  
�eB sur ement un its .a s  in Ta ble  4 ,  p a ge 8 1 . 
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s hortleaf p ine c ommunit ies are s e ld om recogn iz ed in d e c iduous f ore s t  
communities  ( cf . S af l e y , 1 9 70 , in s ec ond growth f ores ts ) . The S .  A .  F .  
( 1954) recognized a .s hortleaf  p ine-white oa k cover type which is a 
va r i�nt of the short l e � f  p ine-oa k  type 7 6 .  This  va riant is a s s ociated 
w ith more we l l-d ra ined , d eeper s oi l s  of me s ic s ites  than othe r variants  
of the ma j or type ; the s e  c ommun it ies cou ld a l s o  be  cons id e red l oca l 
va r iants . 
S tab le ha rdwood -p ine c ommun ities  a re not impos s ib l e  ( obviou s ly)  
but they are  usua l ly a s s oc ia t ed w it h  edaph ic , or t opographic (micro-
environment a l) extremes  s uch  a s  s ha rp r id ge c res ts  or except ion a l ly 
s teep s l opes in t his region ( B raun , 1950 ; S a f ley , 1 9 70) ; too of ten , 
eco l ogis ts  are  prepa red to "exp l a in awa y" such anoma l ies  a s  due  t o  " in-
s tabi lity , "  or  a s  " succes s ion a l , " w ithout  c ons idering tha t  p ine taxa 
and t he ir prog eny may  be we l l  a d apted to  t he s ite . Lipps ( 1 9 66) re cog-
nized o ld growth c ommunit ies d om in a ted by P inus echin a t a  in northwes t  
Georg ia and a ls o  n ot ed that 1 9 t h  c entury l and su rveys recorded pines  
a bundant ly . Soil s  a s s oc ia ted wit h t hos e commun it ies  were  predominate l y  
res iduum from cherty d o l omit ic l ime s t one . S he be l ieved that s uch com-
i.," � 1• mun it ies were ma in t a ined by n a tur a l ly oc curr ing event s , viz . , period ic � 
t� 
ice  s torms , tha t opened the c an opy and enhanced s urviva l of p ine t ax a . 
B r�un ( 1 950)  a s s e r t s  that  the O a k-P ine For est  Reg ion merges gradua l ly 
wit h the O a k-che s tnut Forest  Reg ion in the G re a t  Va l ley of E a s t  T ennes s ee 
s outh of Knoxvi l le . C onceivab ly s uc h  area s  cou ld ex ist  on va l l ey f l oors 
and on low-lying  d o l omit ic r id ges  t ha t would be a common "meeting ground "  
f or repres ent a t ives of  the two fore s t  regions ; however , this would be  
expected s outh of  the s tudy a re a . 
t • 
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c � s t anea s tumps on leads  a nd in  d raws a re les s t han 5 in . dbh 
but its  d eath  may be a c ontr ibutor  t o  high d ens ity- l ow bas a l area  va lues . 
The l a rge p ine pres ent in thes e c ommun it ies sugge s t  s tabi lity  and d o  not 
support the id ea that this is a d eve l opin g  community f o l l owing d e a t h  of 
C a s t ane a . Aga in , t here is an appa rent corre lat ion between C a s t anea 
s tump dens ity and cherty s o i l s . 
C ommunit ies d om inated by Que rcus a lb a  and P inus virg iniana can  
be r ecogniz ed on l ower n orthwes t s lopes a s s oc i a t ed w it h  Sequoia ( or 
pos s ib ly Leadva le) s oi l  on non-ca lc a reous  s ha le ( Ta b le 1 9 , v ar iant 2 3 , 
page 202 ) snd upper s outhe a s t  s lopes  on l ow r idges  und er l a in by cherty 
d o l om it ic l imes t one and d omin at ed by C la rksvi l le s o ils  (var iant 24) . 
Major  c ons t ituents  common t o  both a re a s  a re Quercus ve lutin a , Qu ercus 
f a l c a t a  and Carya glabra . Fewer taxa in t he s e  communities  r e l a t ive t o  
white  oak-s hor t l e a f  p ine  commun it ies ( 13 vs . 1 7 )  sugges t a more int ens e 
s e lec tion of surviving t axa  on the s e  s ites . 
The pres ence of Lir iodendr on a s  we l l  a s  P inus virg in iana and 
P inus r ig id a  in t he commun ity on the va l l ey  s ha l e su gges t that c anopy 
open ings in the pa s t  t ha t  have a l l owed es t a b l i s hment of these  s hade 
int o lerant tax� (Ba ker , 1 949 ; Fowe l ls , 1 9 65 )  and c ontr ibut ion of Lirio-
dend ron in addit ion to  s lope a s pect  and pos it ion sugges t s  a r e la tive l y  
mes ic s ite . This commun ity i s  t he on ly  r ecord o f  P inus r igid a  in this 
stud y ; its contr ibut ion to vegetat ion in the B lue Rid ge Mount a ins  and 
B lue  Ridge out l iers has been w e l l d ocumented ; t he taxon is u sua l ly 
a s s oc ia ted w ith x eric s ites , such a s  high e leva t ion r id ge c r e s t s  and/ 
or s outhwes t  s lopes (Whittake r , 1 95 6 ;  C hapman , 1 95 7 ; Thoma s , 1 9 6 6) . I ts 
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pres ence  here is due in part t o  s eed s ource  s ince  this commun ity is 
w it hin two mile s  of Chilhowee Mount a in , an a re a  w ith P inus rigida cover 
types ( Thoma s , 1 9 6 6) . Acc ord ing t o  F owe l l s ( 1 9 6 5 )  the range of � · r igid a  
pa s s es through t he s tudy area  but i t  w a s  f ound in t his s tudy on ly ad j a­
c en t  t o  C hi lhowee  Mountain .  S o i l  and s ite  proper t ies  a s s oc ia ted with 
this  c ommun ity ( Tab le  20 , var iant 2 3 , p a ge 2 0 3) a r e  s im i l a r  to thos e 
tha t c haracter iz e  the other community , viz . , white oak-s outhern red oa k 
(Table  1 6 ,  var iant 12 , page 184) on t he va l l ey s ha les ; ext e rn a l  protec­
t i on , l ow s lope angle and s t one volume in both communit ies su gges t 
potentia l ly mes ic environments . 
The other white oak-Vir gin i a  p in e  c ommun it y (Tab le  1 9 , variant 2 4 , 
page  2 02) is s im i l a r  in contr ibut ion by the d ominants but oak  and hickory 
taxa bec ome more important . A lt hough vege t a t ion a l ly s im i lar , s lope 
a s pe c t  and pos it ion and soil  and s it e  p r opert ies  (Table  20 , var iant 2 4 )  
a r e  t ota l ly d if f erent . The highe r  s tone c ontent in t he s o lum and higher 
c l ay c ontent  in the B horizon s ign if ican t l y  r educe water  ava i labi l ity . 
The s e propert ies c oup led with inc r e a s e  in s lope ang le  and les s protec­
t ion s u gge st  cons is t en t ly d r ier , hot te r  s pr ing  and s ummer  environmen ts 
and/or f luctu a t in g  environment a l extreme s , in c ompa r is on w ith the com­
mun ity on s ha le and the whit e oak-s hort leaf  p ine  commun i t ies . S tab le  
oa k-pine c ommunit ies  of this c ompos it ion have not  been r ecognized in the 
G re a t  Va l ley  or e ls ewhere . S a f ley  ( 1 9 70 )  r ecognized white oak and 
Virgin ia p ine f ore s t  types on the Cumber l and P la teau but cons id ered s ome 
of t hem a s  succe s s iona l var iants  of o ther types d om ina t ed by Quercus 
a lb a . 
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The permanence  of  thes e c ommunities  in the  Great  Va l ley is  usua l ly 
que s t ionab le . The c ommunity in the va l l ey pos it ion ( var iant 2 3) sug­
ges ts  permanence if d ens ity and ba s a l  a r e a  and pine in the unders t ory 
a r e  c ons idered ; the high d ens ity and low ba s a l  a rea of the commun ity on 
the upper s lope of  a d o l omite ridge (va r iant 24)  s ugges t ins tabil ity but 
this may  a l s o  be an edaphic or t opographic c l imax , a C l ements ian s ub­
c l imax ; in 1 9 68 , the fores t  had not been cut in 75 years  (pers ona l com­
mun ic at ion w it h  the owner , Ernes t B a con , Ju l y , 1 9 68) . 
White oak-tu l ip poplar  veget a t ion .  One community d ominated by 
Quer cus  a lba and Lir iodend ron tu l ipifera  is recognized and c onfined to  
t he depre s s ions of terraces  and Emory s oi l s  ( Ta b l e  1 9 , variant 2 5 , page 
202) . S l ope pos it ion and a spect  ind ic a t e  a mes ic habit a t  supporting 
mes ophytes  such a s  t he cod omin ant  Liriod end ron , Quercus rubra , Liquid am­
bar s tyracif lua and Ca rya cord if ormis . The l a tter  two taxa a re part ic­
u l a r ly re s tr icted to mes ic s ites  such as north a s pects and/or coves in 
t he Cumber land Mounta ins (B raun , 1 950 ; Mar t in , 1 9 6 6 ; Cabrera , 1 9 69) and 
in other areas  ind ica t ive of mois t cond it ions , � - � · ,  thick l oe s s  on 
M is s is s ippi up l ands (Caplenor , 1 9 68) . 
S oi l  properties  ( Ta b l e  20 , var iant 2 5 , page  203} a ls o  s ugges t a 
mois t s ite ; wa ter  ava i labi l ity in this d e e p , f ine-tex tured s oi l  i s  
l owe red by  the  high percent age  of s tone but a thick A hor izon , p art ic­
u l a r ly A 1 , a l ow s l ope ang le and a concave s l ope prov id e  an environ­
ment f avor ing wa ter  retent ion thus  inc rea s ing wa ter  ava i l a b i l ity in 
rea l ity . The importance of a t hic k A 1 hor iz on promot in g  Liriodendron 
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growth is  we l l  d ocumented (Auten , 1 945 ; De l la -B ianca and O l s on ,  1 9 6 1 ) . 
C l a r k  a nd Los che ( 1 9 69 ) report that s eed l ing growth of the taxon ( and 
s urviva l ,  by inf e renc e )  incre a s e s  in s o i l s  w ith a thick A hor izon which 
improve s wa t e r  reten t ion and c at ion exchange capac ity . 
In  the Ridge  and Va l ley s ect ion of V ir ginia , B raun ( 1 95 0 )  obs e rved 
tha t Quercus a lb a  was  usua l ly the domin ant �ree  on mes ic s lopes and 
tha t Lir iodend ron wa s an important cons t ituen t . The more mes ic va l ley  
f l a t s  w e re cha r a c t e r iz ed by  repres entat ives of m ixed mes ophytic f ores t s  
w h i l e  white oa k-tu l ip pop l a r  commun ities  domina t ed the gent l e  lower  
mounta in s lopes . Quercus ve lut ina was  cons id ered  the third most 
important cons t i tuent on thes e mounta in s l opes ; appa ren t l y  commun ities  
d omin a t ed by Quer cus  a lba and Lir iod end r on are  c ommon in this  phys io­
g ra phic  province  but s it e  and t axonom ic d if f e renc es  ex i s t  which do not 
permit predict ion of pattern and/or loc a t ion .  This commun ity (Table  
1 9 , va riant 2 5 , page  202 )  appa ren t l y  repres ents a var iant of  S .  A .  F .  
( 1 954) white oak  f ores t cover type 5 3 .  
C ommun i t ies  d om inated by Quercus a lb a  a r e  wid e ly d is tr ibuted 
acros s va r ia b l e  bed r ock , s o i l s  and t opography in this  region , compr is e 
40 percent of the  p lots  in this s tud y , and s how c ons id e r a b le var iat ion 
with  regard t o  c od om inants and c ons t ituents ; henc e , the term "comp lex" 
i s  appropr ia te . The fact tha t 2 ·  a lba is  a d om in ant in the se  commun i­
t ies  with  t ax onomic , s oi l  and t opographic d ivers ity c on f irms Braun ' s 
obs e rva t ion ( 1 9 50 )  tha t  the taxon has  a w id e  e c o logic a l  amp l itud e .  I t s  
w id e s pread  d om inance and occurrence a s  a ma j o r  cons t ituent in many c om­
mun it ies  d is cus s ed be l ow ind ic a tes  that 2 ·  a lba  ha s t he wides t ecologic a l  
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amp l itud e and genet ic p la s t ic ity of any t axon in this reg ion . The 
� b i l ity to e s tab l is h ,  survive and reproduce on a var iety  of s it es is  
not conf ined t o  Que rcus a lba  in the White Oa k C omp lex ; oak taxa . es pe c i­
� l ly w idespread and ma jor cons tituents  were  Que rcus  rubr a , Quercus 
ve lut ina , Quercus f a lc ata , and Quercus prinus and Quercus coc cinea  to 
e le s s er degree , and hickory taxa were Carya  t omentos a ,  C a rya  glabra , 
Ca rya ova l is , C a ry a  ova ta in de scend ing ord er  of importance and c ontri­
but ion throughout the comp lex . C a s tanea  dentata  ha s been a cons t ituent 
in t hes e whit e oak f ores ts  e s pe c i� l ly in the pres ent-day white oak­
ches tnut oa k c ommun ities on cherty do lomite or c herty l ime s tone of the 
Knox Group tha t  f orms ridges and on the lower s lopes of  the s and s t one 
r idges  of  the Rome Format ion . The taxon wa s not conf ined t o  the s e  
a re a s  bu t thes e  ha bitats probably repres ent opt imum s ites  at  le a s t in 
t he W hite Oak  C omp l ex .  I t  is  sugges ted that Quercu s  �ba and Que r cus  
pr inus a re the  p r imary  taxa rep l a c ing  C a s tanea  in  the  comp lex and  tha t 
they pa rtit ion the n iche and s t abi liz e  such  tempor a r i ly d is rupted loc a l 
ecos ys t ems . 
Che s tnut Oa k Comp lex 
S econd in importance (number of p lots ; 2 6  percent)  and a r e a l 
exten t  among a l l  c ommun ities a re thos e of the Ches tnut O a k  C omp l ex . 
In  the s e  commun it ies  ( 1 6 va r iants ) the ex t ens ive a rr ay  of codominants  
and ma j or cons t ituents is  not a s  l a rge  a s  in t he White  Oak C omp l ex . 
Commun it ies d omina ted by Quer cus prinus a r e  a ls o  wid e ly d i s t r ibu t ed in 
the D e c iduous  F or e s t  Format ion . B raun ( 1 9 5 0) recognizes  commun i t ies  
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domina ted by the taxon a s  ma j or commun it ies of the fores ts  of the ( '.lmber­
l�nd and A l legheny Mounta ins  and P l ateaus occurring e specia l ly on t �e 
expos ed uppe r , s outhwes t f a c ing s l opes of s ands t one rid ges . O the r � tud ies 
in the Cumber l ands (M� r t in , 1 9 6 6 ; Cabrera , 1 9 69 ; S a f ley , 1 9 70 )  corr� late  
dominance of Que rcus p r inus in forests  on xeric s ite s  such B s  s outh­
s outhwes t  f a c ing a s pe c t , s t eep s lopes , s andy textured s oi l s  and/or ��ppe r 
s lope pos it ions . In  the Oa k-Ches tnut Fore s t  Reg ion , Braun ( 1 95 0 )  n�t ed 
d ominance , bu t not con f inement , of the t axon on d r ier habit at s  char ,, cter­
ized by  s teep  s lopes , upper  s l ope p os it ions , thin s oils  and /or s and � 
textured s o i l s  in t he Rid ge and Va l ley s ect ion of the O a k-Ches tnut vores t 
Region and O a k-P ine F ores t Region ; in the Great  Smoky Moun t a ins , dry  
environment s b e l ow 4500 f ee t  are  typica l l y  charact erized by 2 ·  prinus a s  
� dominant o r  ma j or cons t i tuent (Whitt a ker , 1 95 6) . 
The S .  A .  F .  c hes tnut oa k type 44 ( 1 954)  recogn izes  its d om in ance 
or c od ominance on d r ier s ites , typica l l y  "on rocky ou tcrops w ith th J n  
s oil , "  in s outhe rn New Eng land , New York and s out hward a long moun t a i n  
ranges t o  Geor gia and Al abama ; a t  higher e l evat ions i t  i s  a s s oc ia t ed 
with wa rme r ( s ou t h , s outhwe s t )  a s pects  and occupies r id ge crests  in the 
mountains  a t  va r ious  e leva t ions . The type a l s o  wides pread on t he s �ndy 
textured s oi l s  of the Gu l f  and A t l antic C oa s t a l  p l a in .  C ommun it ies d is ­
cus s ed he re repres ent the type by  definit ion o r  they a r e  va r iants o f  it . 
Thes e c ommun it ies w ou ld a l s o  be a s ign ificant  port ion of the upl and 
ha rdwoods and e s pec ia l ly the oa k-ches tnut p r inc ipa l f ores t types recog­
nized by TVA ( 1 94 1 ) . 
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In  many areas  of  the s e  reg ions Cas tanea  d entata  former ly  d omina ted 
t he f ores ts ; with its  death , Quer cus p r inus may d om inate  and read i l y  
replace  Ca stanea  d enta t a  (Whittake r , 1 9 5 6) o r  s t and recovery may be 
accomp l is hed by invas ion of such taxa as L ir iod end ron ( B raun , 1 950 ; 
Thomas , 1 9 66) , Robin ia p s eudoac a c ia (Cabrera , 1 9 69) , or oa k taxa (Wolf e , 
1 95 7 ; Wes t , 1 9 70 ; Woods and S hanks , 1 9 5 7 ) . 
I nd irect r e l a t ions hip betw een Que rcu s prinus and d r ier  habit a ts 
have a l ready been es tab l is hed by regress ion ( p a ge 9 9  ) ; d irect re lat ion­
s hips between upper s lope pos it ion s and s te eper s lopes imp l ied drie r  
s ites and invers e re l a t ions hips between the taxon and higher pH imp l ied 
a s s oc iat ion with a r e a s  of low ba s e s t atus a s  we l l .  In  the fo l lowin g  
communities , i t  can b e  obs erved tha t s teep  s l opes , upper s lope pos it ions 
and low pH va lues a re c ommon , c on current s o i l  and s ite va riables . 
C hes tnut oak ve getat ion . The 2 ·  p r inus commun ities on nor thwes t 
m idd le and upper  leads  of c a l c a reous s ha l e  ( Table  2 1 , var iant l )  can be 
cons idered an a ltern a t ive c ommun ity on m idd le leads  to white oak­
s ha gbark hickory c ommunities ( Ta b le 1 7 , va r iant 20 , p age 1 94) . O ther 
ma j or c ons tituent s of  ches tnut oa k c ommun it ies a re  Acer rubrum , Carya  
g l abra , L ir iod end ron tu l ip if e ra , P inus virginiana and Quercus rubra  
are  a s s ociated w it h  both c ommun it ies a t  m id s lope , bu t ve get at iona l s im i­
lar ity is s l ight beyond that point . 
S oi l  and topography cha r a c te r is t ics of this commun ity (Tab le  2 2 )  
are  s im i l a r  t o  the oa k-hic kory c ommun ity (Tab le  1 8 , var iant 20 , page  
1 9 6) , � ·� · , s ha l low s o lum , high s t one  content , t runcated , d is c ont inuous , 
TAB LE 2 1 .  Ches tnut Oak  C omplex ; Ches tnut Oa k V e ge t a t ion : Che s tnut O a k  C ommun it ies . 
Va r iant  
S o i l-Pa rent  Ma ter ia l  Un it8  
Mean D ens ity-B a s a l  Area /Acre  
Number of  P l ots  (S tand s )  
S l ope D i r e c t ion 
S l ope P os it ion , Form 
T.sxa b 
Acer  rubrum 
A c e r  s a c cha rum 
C a rya  g l abra  
Carya  ova t a  
C a rya  c;vaTi s  
Ca rya t omen tos a 
castane a  dent a t a  ( d ead ) c 
C o rnus f lorida  
Fa gus grand if o l ia 
J"UgTan s  n igra  
Lir iod en�n t u l ipifera  
L iquidambar s tyr a c if lua 
Nys s a  s y lva t ic a  
Oxyd end rum a rboreum 
P in us ech ina t a  
P inus s t robus 
P inus virgin iana 
'Qllereu s  a lba 
Quercus  p;rnus 
Quercus  rubra 
Quercus  � a t a  
1 
I 
1 30 - 90 
1 3 ( 2 )  
NW 
M ,  U l  
1 9 . 0*d 
8 . 0* 
1 0  . 0 *  
1 . 0 
1 . 0 
3 . 0  
1 4 . 0  
1 . 0* 
0 . 0  
0 . 0 
1 3  . 0* 
0 . 0 
6 . 0* 
2 . 0* 
7 . 0 
1 . 0 
1 2 . 0  
4 . 0  
8 1 . 0* 
2 3 . 0* 
0 . 0 
2 
III  
1 10 - 80 
1 3 ( 1 )  
NE 
U l  
3 . 0* 
0 . 0 
10 . 0* 
2 . 0 
0 . 0 
0 . 0* 
34 . 0  
9 . 0* 
0 . 0 
2 . 0 
20 . 0  
0 . 0 
5 . 0*  
5 . 0* 
5 . 0 
9 . 0  
10 . 0  
1 . 0 
9 6 . 0* 
1 3 . 0  
0 . 0  
3 
III  
90- 1 1 5  
2 ( 1 ) 
NE 
M ,  Ud 
4 
I I I  
90 -90 
14 ( 3 ) 
SE  
M ,  U l  
Ave r a ge I mportance  Va lue  
0 . 0  
0 . 0  
10 . 0* 
0 . 0 
0 . 0 
0 . 0  
20 . 0  
0 . 0* 
0 . 0 
0 . 0  
2 3 . 0  
0 . 0  
2 5 . 0  
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0  
8 7 . 0  
3 7 . 0  
0 . 0  
0 . 0* 
0 . 0  
7 . 0* 
0 . 0  
0 . 0 
5 . 0  
1 5 . 0  
2 . 0* 
0 . 0 
6 . 0  
4 . 0  
0 . 0 
4 . 0* 
3 . 0* 
1 . 0 
0 . 0 
0 . 0* 
1 9 . 0  
104 . 0* 
0 . 0  
1 1 .  0*  
5 
I I I  
90- 60 
1 9 ( 2 )  
S E  
L ,  M ,  Ud 
1 . 0* 
0 . 0  
3 . 0*  
0 . 0  
6 . 0  
9 . 0* 
9 . 0  
0 . 0* 
6 . 0  
4 . 0* 
2 6 . 0* 
8 . 0  
1 1 . 0* 
3 . 0* 
0 . 0 
0 . 0  
0 . 0* 
1 1 . 0* 
85 . 0* 
3 . 0 * 
4 . 0 
6 
v 
1 5 0 - 100 
6 ( 2 )  
NW 
M ,  Ud 
9 . 0* 
6 . 0 * 
1 0 . 0* 
10 . 0  
0 . 0 
0 . 0  
1 7 . 0  
3 . 0* 
1 . 0* 
0 . 0 
5 . 0 
0 . 0 
1 2 . 0* 
7 . 0* 
14 . 0  
0 . 0 
0 . 0  
6 . 0  
1 0 5 . 0* 
10 . 0  




TABLE 2 1  ( c on t inued ) 
Vf1 r iant  l 2 3 4 5 6 
S o i l-P� rent  Mater ia l Unit8 I I I I  I I I  I II III  v 
Mean Den s i ty-B as a l Area/Acre 1 30 -90 l l0-80 90- 1 1 5  90 - 90 90 -60 1 50 - 100 
Number of  P lots  ( S tand s )  1 3 ( 2 )  1 3 (  1 )  2 ( 1 ) 14 ( 3 )  1 9 ( 2 )  6 ( 2 )  
S lope D i r e c t ion NW NE NE SE S E  NW 
S lope P os i t ion , Form H ,  U l  U l  H ,  Ud H ,  U l  L ,  H ,  Ud H ,  Ud 
Tax ab Aver a ge Importance Va lue 
Qu e r cus  ve lut ina  0 . 0 0 . 0 2 0 . 0  1 5 . 0  4 . 0*  4 . 0 
8Un it s a s  in Tab l e  7 ,  page 1 5 2 . 
bTaxa pre s ent , but w ith I . V .  < 5 . 0 in any c ommun ity ; va r iant in p a renthes is : C a rya c ord i­
f ormis ( 1 ,  2 ) , Frax inu s americana  ( l ,  4 ,  6) , F rax inus penn s y l vanica  ( 2 ) , Quercus cocc�(f;-2) , 
Que r cus  f a l ca ta ( l ) , Quercus mari l and ica  ( 4 ) , Que rcu s muh lenbe r g i i  ( 1 ) , Rhamnus c a r o l in iana  ( 5 ) , 
Rob in ia  ps eud oa c a cia  ( 6 ) , S a s s a f r a s  a lb idum ( 2 , 4) , U lmus amer icana ( 4) ,  U lmus a l a t a  ( 6) .  
cS tumps /a c r e  ( a bs o lute  dens ity) . 
dAs t e r is ks refer  to overs tory taxa  pres ent in unde rs tory ; othe r  und e r s t ory taxa  inc lud e 
Ae s cu lus octand r a  ( 2 , 3 ,  4 ,  5 ) , F rax inus americana  ( l ,  2 ,  5 ,  6) , Jun iperus virgin iana  ( 1 ) , Horus 
rubra ( 4 ,  5 ) , P runus s e rotina  ( 6) , Que r cus mari l a nd ica  ( 4 , 5 ) , Rhamnus c a r o l in iana ( 4 ) , Robi:i1Ia 





TABLE 2 2 . Average S oi l  and Topographic P ropertie s  of Ches tnut Oa k 
Comp l ex ; C he s tnut Oak  Vege t a t ion :  Ches tnut Oak  C ommun it ies . 
Va r iant l 2 3 
S o i l-Parent Ma ter ia l  Unit a I I I I  I I I  
S o i l  Variableb 
----r'hicknes s of A 1 horizon 0 . 5  l . O  2 . 0 
Thicknes s of A2 -A 3 hor izon 2 . 0 5 . 0  9 . 0  
Depth to bed rock 1 8 . 0  2 6 . 0  442 . 0  
Depth to mott l ing 1 8 . 0  2 6 . 0  >.A2 . 0  
S and in A hor izon 2 6 . 0 5 5 . 0  42 . 0  
S i l t  in A hor izon 55 . 0  32 . 0  45 . 0  
C lay in A hor iz on 1 8 . 0  12 . 0  1 3 . 0  
S and in B hor izon 2 3 . 0  39 . 0  2 3 . 0  
S i lt  in B hor izon 4 5 . 0  40 . 0  5 5 . 0  
C la y  in B horizon 3 1 . 0  20 . 0  2 3 . 0  
S t one vo lume 40 . 0  43 . 0  35 . 0  
Ava i l a b l e  water  2 .  l 3 . 7  4 . 8  
pH A 5 . 4  5 .  7 6 . 2  
pH B 4 . 1  4 . 3  5 . 0  
pH C ( or at  42 inc he s )  4 . 5  4 . 4  5 . 4 
S ite  Va riablec 
S lope angle  64 . 0  5 5 . 0  5 6 . 0  
Aver age  protect ion 6 . 0  1 . 2 2 . 0 
Re l ief  2 30 . 0 340 . 0  340 . 0  
Topogra phic l en gt h  1 3 . 0  1 6 . 0  1 6 . 0  
S lope shape 95 . 0  7 6 . 6  9 1 . 0  
aUn its a s  in Ta b l e  7 ,  p a ge 152 . 
�easu rement un it s a s  in T a b l e  3 ,  p age 72 . 
cMeasurement un its a s  in Table  4 ,  p a ge 8 1 .  
4 5 6 
I I I  I I I v 
l . O 2 . 0 0 . 5  
4 . 0  4 . 0  5 . 0  
�42 . 0  :,42 . 0  �42 . 0  
�42 . 0  �42 . 0  � 42 . 0  
2 7 . 0  38 . 0  30 . 0  
45 . 0  42 . 0  40 . 0  
2 7 . 0  1 8 . 0  30 . 0  
10 . 0  4 1 . 0  10 . 0  
54 . 0  43 . 0  40 . 0  
35 . 0  14 . 0  50 . 0  
2 6 . 0  32 . 0  30 . 0  
6 . 2  5 . 4  4 . 8  
4 . 0  4 . 7 5 . 3  
4 . 1 4 . 2  6 . 0  
4 . 0  4 .  3 6 . 2  
38 . 0  32 . 0  30 . 0  
0 . 5  0 . 9  2 . 0 
3 10 . 0  300 . 0  240 . 0  
33 . 0  33 . 0  1 5 . 0  
7 6 . 2  lO S . 4  102 . 0  
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or thin A 1 horizon , thin s i l t  loam hor izon and s i lty c lay  B hor izon 
which are  a l l  characteris t ic of the Dand r id ge s er ies on s teep  convex 
s lopes . In  f a ct , the Que rcus p r inus commun ity may  be more mes ic than 
the oa k-hic kory when wider  convex s l ope and great er externa l protec­
t ion a re cons id e red ; this more me s ic env ironment may a ls o  partia l l y  
account f or the higher tot a l  den s it y  and b a s a l  a re a  a s s oc i a t ed w i t h  the 
2 ·  prinus community . 
On upper leads  t his c ommun ity  ( or the whit e oa k-shagbark hickory 
commun ity)  apparent ly  contacts  the white oa k-mockernut hickory commun i­
t ies on the s outheas t s lopes ; this  l a tter  c ommunity may  be con s idered a 
"community equiva lent"  if s outhe a s t  and northwes t  as pects  a re environ­
men ta l ly s imilar  (Beers  et �- , 1 9 65 ) . 
Contr ibut ion of 2 ·  prinus commun i t ies  to  fores t pa ttern is  mos t 
evident on the s teep , prom inent n on-ca l c a reous  s ands t one and s ha le r id ges 
of  the Rome Forma t ion and in a s s oc ia t ion w it h  Lehew , Rams ey , and Jef ­
fers on s oil s  (Tab le  2 1 , va r iants 2 - 5 , Unit  I I I ) ; thes e commun it ies corn­
p r is e  50  percent  of a l l  s amp les  f r om the s e  r id ges . C ommun ities d om in­
a t ed by 2 ·  prinus a re  w idespread in this region and h� ve been recognized 
and re l a ted to  upper , s t eeper and/or dr ier s l opes p articu l a r ly in area s  
d om ina ted by s andy-tex tured s o i l s  d e r ived f r om s a nd s t one . Thes e com­
munities have been recognized e l s ewhere  in t he Ridge and Va l l ey prov ince  
of Tennes s ee (Wolfe , 1 95 7 ;  Wes t , 1970)  and northwes tern Georgia ( Lipps , 
1 9 6 6) and in port ions of the S outhern App a l a c hians ad j acent  to  the s tudy 
a re a  ( Chapman , 1 95 7 ; Thomas , 1 9 6 6 ; Whit t a ker , 1 95 6) . 
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O n  northe a s t  s lopes (Table  2 1 ,  va r iant 2 ,  p age 2 12 ) these  com­
munities  occupy uppe r convex s lopes , and may  extend int o  the upper and 
mid s l ope d raws (var iant 3) . Carya  g labra , Lir iod end ron tu l ipifera  and 
Quercus rubra make s im i lar  contribut ions on thes e leads  and in the draws 
with Nys s a  s y lvat ic� and Quercus ve lutina  becom in g  more important in 
the draws ; pauc ity of taxa in the draws is probably  a funct ion of s ample  
number . 
On  the leads , p ine taxa are  minor cons t ituent s . Tha t the s e  leads  
are  d ry c an be s een when s o il properties a re c ompared (Ta b le 22 , var iants 
2 ,  3 ,  p a ge 2 14) ;  thinner s ol a , s and ier textures a nd higher s tone c ontent 
reduce water  a va i l a b i l ity and a thinner  A 1 hor izon a ls o  c ontribut es to a 
r educt ion in potent ia l wa ter ava i l ab i l ity . A thinn er  A 1 hor izon a ls o  
s ugge s t s  that decompos it ion rate  is f a s ter  on the leads  where  higher  
soil  and  a ir temperature s t imu late  microbia l a ctivity and w inds carry­
ing leaves int o  draws and downs lope reduc e  the amount of l itter  tha t may 
be d e c ompos ed and become a part  of the A hor iz on . The s teep s lopes 
a s s oc ia t ed w it h  both s ites , the s harp cres t in g  leads  and the s ha l l ow de­
pres s i ons  suggest  tha t  both sties  a re repres ent a t ive of  d ry habitats . 
A comp a r is on of tota l dens ity and ba s a l a r e a  between s it es ind icates 
tha t growth is enhanc ed in the more mes ic concave pos ition s ; whether or 
not the true d if f erence  is of this magn itud e ( 1 1 5  f t . 2 per acre  vs . 80 
ft . 2 per  acre )  r equires an increa s e  in s amp l ing intens ity . 
On s outheas t s l ope s (Tab le  2 1 , va r iants 4 ,  5 ,  p age 2 12 )  Quercus 
p r inus c ommun ities occupy s imilar  pos it ions and extend into the lower 
draws . As  on northea s t s lopes , I .  V .  of 2 ·  p r inus is greater  on the 
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leads . In sdd it ion t o  greater  d ivers ity ( 2 0  vs . 1 6  t axa ) , s ignif icant 
contr ibut ion by  Liriod end ron and Que rcus a lba in the draws  c ompa red to 
increa s in g  imp or tance of P inus echinata  and Quercus s te l l a t a  on t he 
le�ds is  a pp a rent and tot a l ba s a l  a rea  on the leads is 50  perc ent  higher  
than in d r aws but average dens ity is equa l .  
Measured s o i l  properties  ( Table  22 , va r iant 4 ,  5 ,  p a ge 2 14) sugge s t  
a more mes ic environment on t he le ads w it h  more ava i l a b l e  wa ter , f iner  
textured s oi l s  and  l ower s t one c on tent ; s ite cha ra c t e r is t ic s , viz . , s lope 
ang le and s lope s hape  sugge s t  t he convers e .  In  this c omp a r is on ,  s lope 
s ha pe probab ly  repre s ents  t he bes t integra t or of f actors  con t r ibut ing to 
different envir onments . Numerous workers have recogn ized tha t e ffective 
wa ter  ava i la b i l ity incr e a s e s  due to runof f  and s e ep a ge int o  the c on­
cavit ies and due t o  protect ion aff orded by the leads  in reduc ing drying 
wind s , s oi l  and  a ir temperatu re and evapotrans p irat ion . 
Quercus p r inus commun it ies of  l imited ext ent a l s o  occur in upper  
drsws on  Fu l lerton or C larksvi l le s o ils  derived f rom cherty d o lomitic 
l imes t one  ( Ta b l e  2 1 ,  va r iant 6 ,  Unit V ,  p age 2 12) and a s  an a lterna t ive 
to Que r cus a l ba c ommun ities (Tab le  1 1 ,  va riant 4 ,  p age 1 70) in midd le  
draws . Ma jor c on s t ituents a re P inus echin a t a , Carya  g l abra , Acer  rubrum , 
Que rcus a lba and Quercus  rubra . The d omin a t ing pre s en c e  of d r ought re­
s is tant t ax a  such  a s  Quercus prinus , C ary a  g l abra  and P inus echinata  in­
crea s e  in importance ups l ope  and sugge s t  tha t these  draws a re a ls o  regu­
lar ly d r ie r  s ites  t han wou ld be expected . S oi l  prope rt ies (Table  2 2 , 
va rian t  6) a ls o  sugges t  a r e l a t ive ly  d ry s ite , high s t one c ontent  l ower­
ing poten t ia l ava i l ab l e  water . High s t one cont en t in t he s o lum and 
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re lative ly s teep s l opes interact  with  upper s l ope pos it ions  a f fectin g  
drier env ironments . 
C ommunities  domin� t ed by  Quercus pr inus are  a re a s  which C a s t anea  
once  occup ied . The a s s ociat ion of  the taxa  (Quercus p r inus and C a s t anea) 
on dry s ites ha s been noted by Braun ( 1 950)  in the Cumber land Mount a ins  
and throughout t he O a k-C he s t nut Fores t Reg ion and by Whit t a ker ( 1 95 6) 
in the Great  Smokie s . Many of the s e  s it e s  were probably  dominat ed by 
Cas t anea  at one t ime . I ts d e a t h  ha s permit t ed expre s s ion of Quercu s  
prinus a s  the s in g le d ominan t . The major tree taxa f ound in the und er­
s tory throughout the s e  commun i t ies  a re C a rya  g l abra and Quercu s  p r inus ; 
due to the inherent s l ow growth  of the hickory it is more l ike ly  that  
2·  prinus is the  u l t imate  rep l � c ement taxon of  Cas tanea  a s  opposed to 
e ither C a rya g l a br a  or co-rep l a c ement by t hese  two taxa . 
Ches tnut oa k-oa k vegetat ion . On northwes t midd le  and upper leads  
and s outhea s t  l ower leads  of  the Rome Format ion , Que rcus prinu s s hares  
dominance  with  Quercus ve lut ina ( Tab l e  2 3 ,  var iants  7 ,  8 ,  page  2 1 2) ; 
Ca rya tomentos a ,  P inus echinat a  and Quercus a lba are  ma jor c ons t ituents  
in both areas . Ba s ed on numbe r  of  t axa  and the pres ence of  such mes o­
phytic taxa as Acer s a c cha rum , Jug l ans n igra , Liquid amba r s tyracif lua 
( s ee f ootnote , Ta b l e  23) and Que rcus rubra , it wou ld appe a r  tha t the 
midd le  and uppe r  northwes t leads  were  more mes ic s ites  t han lower s outh­
e a s t  leads , p a r t icu l a r ly when the increa s ing importance of xerophytic  
taxa  such a s  Que rcus s te l l a ta , Quercus mari l and ica and P inus virgin iana 
on s outhe a s t  l e ads  is a l s o  cons id ered . However , bas ed on s o i l  and s it e  
TABLE 2 3 .  Che s t nut  O a k  Comp lex ; Chestnut O� k-Oak  and Ches tnut O a k-Tu l ip Pop l a r  Ve get a t ion : Che s t­
nut O a k-Black  O a k  ( Variants 7-8 ) , Ches tnut Oa k-Tu l ip Pop l a r  ( Va r iants  9 - l l )  Commun ities . 
Va r iant 
S oi l -P a rent Materia l  Unita 
Mean Dens ity-Ba s a l  Area /Acre 
Number of P l ot s (Stands )  
S lope D irection 
S lope Pos it ion , Form 
Taxa b 
Acer rubrum 
C a rya g l a bra 
Carya  ova l is 
Ca  ry a toment bsa  
castanea  d ent�ta  ( d ead) c 
Fr ax inus amer icana 
Lir iod end ron tu l ip ifera  
Nys s a  s y 1va t ica  
Oxydend rurn arboreurn 
P inus echinata  
P inus virginiana 
�us a lba 
Que rcus coccinea 
Qu ercus fa 1cata  




I l l  
130- 130 
14 ( 2 ) 
NW 
M ,  U l  
5 . 0*d 
5 . 0* 
4 . 0  
10 . 0* 
1 6 . 0  
0 . 0* 
10 . 0* 
3 . 0* 
4 . 0* 
1 7 . 0  
4 . 0  
1 6 . 0* 
2 . 0 
1 . 0 
2 . 0 
64 . 0* 
10 . 0  
8 
I l l  
1 10-70  
5 ( 2 )  
S E  
Ll 
9 
I l l  
1 10- 1 10 
5 ( 2 )  
NW 
M ,  Ud 
Average  I mportance Va lue 
0 .  0* ( 7 .  7 )  e 
0 . 0 ( 3 5 . 9 ) 
0 . 0 
12 . 0* ( 1 5 . 1 ) 
1 8 . 0  
0 . 0  
0 . 0 ( 4 . 6) 
8 . 0 * ( 7 . 5 ) 
5 . 0* ( 2 . 3 ) 
2 1 . 0 ( 1 .  6) 
1 5 . 0* 
19 . 0 ( 8 . 2 ) 
3 . 0* 
7 . 0* 
7 . 0  
5 7 . 0* (48 . 5 ) 
0 . 0 ( 22 . 6) 
0 . 0* 
27  . 0* 
4 . 0  
2 . 0* 
1 6 . 0  
2 . 0 
2 3 . 0* 
3 . 0* 
12 . 0* 
7 . 0  
0 . 0 
4 . 0* 
0 . 0 
0 . 0 
0 . 0 
8 5 . 0  




5 ( 1 ) 
NNE 
Ud 
0 . 0* 
4 . 0* 
0 . 0 
7 . 0 
0 . 0  
0 . 0 
41 . 0  
14 . 0  
0 . 0* 
0 . 0 
7 . 0 
12 . 0  
7 . 0 
0 . 0 
0 . 0 
65 . 0* 
10 . 0  
1 1  
v 
150 - 1 10 
2 5  (4)  
NW 
M ,  U l  
2 . 0* 
8 . 0* 
6 . 0  
4 . 0* 
2 3 . 0  
5 . 0* 
20 . 0* 
15 . 0* 
10 . 0* 
2 . 0 
3 . 0  
2 3  . 0* 
0 . 0 
0 . 0 
0 . 0  
6 6 . 0* 




TABlE 2 3  ( cont inued) 
Va r iant  7 8 9 10  1 1  
S o i l-P a r ent  M a t e r ia l  Unita I I I  I I I  I I I  I I I  v 
Mean  Dens i t y-B a s a l  Area/Acre  1 30 - 1 30 1 10 - 70 1 10- 1 10 1 10-90 1 50 - 1 10 
Numbe r of P lo t s  (S tand s )  14 ( 2 )  5 ( 2 )  5 ( 2 )  5 ( 1 ) 2 5  ( 4) 
S l ope D i r e c t ion NW S E  NW NNE NW 
S l ope Pos i t ion , F orm M ,  U l  L l  M ,  Ud Ud M ,  Ud 
Taxab Ave r a ge I mportance Va lue  
Quercus s te l la t a  0 . 0  1 8 . 0* 4 . 0  0 . 0 0 . 0 
Quercus ve lutin a  30 . 0* 2 5 .  0* ( 3 5 . 1 )  1 8 . 0  2 7  . 0* 7 . 0* 
8Un i t s  as in T a b l e  7 ,  page 1 52 . 
bTaxa pres ent bu t w ith I . V .  < 5 . 0 in any c ommun ity ; v a r iant in parenthes is : Acer  s accharum 
( 7 ,  1 1 ) , C a ry a ova ta ( 1 1 ) , C ornus f l o r id a  ( 7 ,  8 ,  1 1 ) , Fagus grand i f o l ia ( 1 1 ) , Jug l ans n igra  ( 7 ,  9 ,  
1 1 ) , Juniperus virgin iana ( 7 ) , Liqu idambar  s tyracif lua ( 7 ) , M orus rubra ( 10 ) , P inus s trobus ( 7) ,  
S a s s a f r a s  a lbidum ( 7 ,  9 ,  10 , 11 )  , T i l ia he t erophy 1 1 a  ( 9 ) . 
--- --- ---
cS t umps /a cre  ( abs o lute  dens i ty) . 
dAs t e r i s ks refer  to  overs tory taxa  pres ent in und ers t ory ; unders t ory taxa  inc lud e Aes cu lus 
octand r a  ( 10 ) , A c e r  s a ccha rum ( 9 ,  1 1) , Ame lanchier  s p . ( 9) , C a s tanea  den t a t a  ( l l ) , C e r c i s  canadens is  
( l l ) , C o rnus f l"''rida ( 7- 1 1 ) , F a gu s  grand i f o l ia ( 7 ,  TI) , Liqu id amba r s tyra c if lua ( l l ) , Prunus s er o t in a  
( l l ) , S a s s a f ra s  a lb idum ( 7 , 9� , U lmus ame ricana  ( 7 ) , U lmus rubra  ( 9 ,  l l ) . 
N N 0 
TABLE 24 . Ave r a ge S oil and Topographic Properties of Che s tnu t Oa k 
C omp lex ; Ches tnut Oa k-B la c k  O a k  and Ches tnut Oa k-Tu lip P op l a r  
Vegetat ion : Ches tnut Oa k-B la c k  O a k  ( Va r iants 7-8 ) , Ches tnut 
O a k-Tu l ip P op l ar  ( Va r iants 9- l l ) Commun ities . 
Va r iant 7 8 9 10  
Soi l-P a r ent Ma t e r ia l Unit a III I I I  I I I  III  
S oi l  Va r iable  b 
--rhicknes s  of  A l hor izon l . O  2 . 0 2 . 0 0 . 5  
Th ic kne s s  of A2 -A 3 horizon 7 . 0 1 1 . 0  10 . 0  3 . 0  
22 1 
1 1  
v 
l . O  
5 . 0 
Depth to  bedrock  2 9 . 0  .;;.42 . 0 .:?42 . 0 �42 . 0  �42 . 0  
Depth t o  mott l in g  2 9 . 0  3 7 . 0  �42 . 0  �42 . 0  40 . 0  
S and in A hor izon 43 . 0  4 6 . 0  34 . 0  60 . 0  22 . 0  
S i lt in A hor iz on 40 . 0  34 . 0  5 1 . 0  30 . 0  5 3 . 0  
C l a y  in A hor iz on 1 6 . 0  20 . 0  1 5 . 0  10 . 0  2 3 . 0  
S snd in B horizon 3 5 . 0  12 . 0  1 5 . 0  30 . 0  14 . 0  
S i l t  in B ho r iz on 43 . 0  5 1 . 0  63 . 0  50 . 0  4 6 . 0  
C la y  in B hor iz on 20 . 0  3 7 . 0  2 2 . 0  2 0 . 0  38 . 0  
S t one  vo lume 44 . 0  35 . 0  40 . 0  50 . 0  24 . 0  
Ava i l ab le  wa ter  3 . 9  5 .  6 5 . 3  3 . 8  6 . l  
pH A 3 . 6  4 . 4 4 .  5 3 . 9  5 .  l 
pH C 4 . 4  4 . 1 4 . 0  4 . 5  4 . 4  
S ite Va r iab le c 
-sTope ang le 45 . 0  2 6 . 0  5 7 . 0  5 7 . 0  38 . 0  
Average  ext e rn a l protect ion 0 . 5  1 . 4 0 . 5  0 . 4 1 . 5  
Re l ief  320 . 0  2 60 . 0 320 . 0  3 10 . 0 2 50 . 0 
Topo gr a phic l ength 7 . 0  3 3 . 0  7 . 0 10 . 0  14 . 0  
S lope  s hape 65 . 1  7 7 . 2  1 1 3 . 8  122 . 4  85 . 6  
aUn its  a s  in Ta ble  7 ,  p a ge 1 5 2 . 
bMe asurement un its a s  in Tab le 3 ,  pa ge 72 . 
cMe a sur ement un its a s  in Tab le 4 ,  p a ge 8 1 .  
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propertie s , s outhea s t  l ower leads  have the  greatest  water  ava i l abi l ity 
due to greater  d epth and l ower s tone content and a ls o  have l ower s lope 
angle , grea t er extern a l s l ope protect ion and wider , convex s lopes (Table  
24 , va r iant 7 ,  8) ; s oi l s  on the s e  s lopes are  probab l y  of this Jef f e r s on 
s er ies  whereas  m idd l e  and upper  s l opes may be Rams ey or Lehew . Lower 
tota l dens ity and ba s a l  area  on the southe a s t  s l ope s ugges ts  xeric s ites  
but the pres ence  of the s hade in tolerant taxa , P inus virgin iana , Que r cus 
mari land ic a and Quercus  s te l l a t a  may mere ly  ind icate p a s t  cut t ing tha t 
removed l a rge trees . The ma j or ity of taxa cont ribu ting s ign if icant ly  to 
tota l I .  V .  repre s en t  an array of  taxa whose environmenta l to lerances  
extend to  the more x e r ic up l and s ites  of  this  area . Braun ( 1 950 )  re­
ported a s  a c ommon c on s tituent Ln Quercu s  prinus commun it ies  a lthough 
d irect re f er ence  to such  commun it ies wa s l im ited . In the g l a c ia ted  
port ion of the  O a k-Ches tnut F or e s t  Region s he a s s erted tha t  2·  prinus 
communities were  more f re quen t l y  recognized by inve s t igators  f o l l owing 
the death  of C a s tanea d ent ata  thus imp lying that on the d r ier  s ites  the 
two taxa were  nea r ly e c o l og ica l equiva lents . Braun ind icated  the c on­
f inement of Quercus  ve lut ina  commun ities to r idge  cres ts ; a t  C old S p r ing 
Ha rbor , Long I s l and , 2 ·  ve lutin a  was  a bundant in Que r cus prinus commun i­
ties  (C a in , 1 9 3 6 ) . 
Thomas  ( 1 9 6 6) r ecogniz ed a w ides pread  oa k-hickory f ores t type on 
Chilhowee Moun t a in occurring on north , e a s t  and s outh a s pects  and ex tend­
ing f r om the ba s e  of the mounta in to f l at  a re a s  between the mount a in 
peaks . A l though occurring on s ever a l geologic un its , the type w a s  
chief ly a s s oc ia ted w ith  res idua l ( Rams ey s er ies ) and c o l luvia l (Hayter , 
2 2 3  
A l len s eries )  s oi l s  d e r ived from s and s t one . This type compa r es f avora b ly 
w ith  the ches tnut oak-b l�ck  oak  c ommunities  d e s c r ibed here but which 
conta in great er  contribut ion of hickory taxa (Table  2 3 , va riant 8 ,  p a ge 
2 1 9) .  North of the s tudy area , W o l f e  ( 1 95 7 )  notes t ha t  d ry , s outh 
s lopes and ridge  tops are  dom inated by Quercus  prinus , Quer cu s ve lut ina , 
Quer� coccinea  and  Carya  g l abra . In  the ridge  and va l ley of northwes t 
Georgia , Lipps ( 1 9 66) d e s c r ibes � f orest  type d ominated by Quer cus  
prinus with Quercus ve lut ina  and  P inus echinata  a s  ma jor con s t ituent s  
occurrin g  on a north s l ope ; the d om inant s oi l  is the s andy-textured , 
co l luvia l Jeff ers on s e r ies . 
C hes tnut oa k-tu l ip pop l a r  ve getat ion . On a s and s tone r idge  of  
the Rome Format ion , Quercus  prinus commun it ies with Liriod endron a s  the 
codominant are c on f ined to m idd le and upper d raws on north s l opes 
(Table  2 3 , variants 9- 10 , pa ge 2 19 ) ; ma j or cons tituent s  a re Carya 
g l abra , Quercus a lba , Quercus ve lutina and Quer cus  rubra . On the north­
wes t s l opes , the s oil  property l im it ing  wa ter ava ilab i l ity a ppear s  to be 
s tone c ontent ; on the n orthe a s t  s l opes a va i la b i l ity is a ls o  reduced by  
s andy l oam A hor iz ons and an even highe r  s tone content (Ta b le 24 , var iant 
9 ,  10 , page 22 1 ) . S teep  s lopes a s s oc ia ted with these  d raws further r e­
duces wa ter ava i labil ity and f a c i l itates  lea ching and remova l of c a t ions 
in the s e  a c id s o i ls . The concave s ites in add it ion to the cooler  north 
s lopes provid e  a more f avorable  environmen t f or taxa  such  a s  Liriod end ron 
and Quercus rubra . The ame l ioratin g  a f f ect of s lope a s pect  can  b e  s een 
on the s e  two s ites ; b a s ed upon the increa s ed importance of  Que rcus 
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prinus , C arya g l abra and P inus echinata  les s  c ont ribution by Lir iodend ron 
and Quercus rubra on northwes t s lopes , it appe a r s  that  this a s pect  is 
s l ig ht ly  drier than northe a s t  s l opes . A comp a r i s on of tota l ba s a l  a rea  
does  n ot s upport this ; the inc re a s ed contribut ion of  s hade  int o lerant  
Lir iod endr on on the northe a s t  s lope s  may  ind icate  a commun ity with a 
lowe r meBn age . 
The presence of Que rcus prinus a s  a d ominant on d epre s s iona l 
s ite s  is not unus ua l when the s e  a re a s  a re c ompa red w ith nearby convex 
s l opes ; wa ter ava i la b i l ity and ba s e  s t a tu s  is  improved to  the ex tent 
tha t competing mes ophytes w ith narrow l imits  of  d rought tolerance cannot 
exp loit  t hese  environments . In  the Cumbe r l and Mount a ins , Mar t in ( 1 9 66) 
n oted tha t  midd le  and uppe r d r aws  and upper leads  of s outh a s pects were  
d om in a t ed by  2·  prinus ; on north  s lopes , howeve r ,  the taxon was d ominant 
on l y  on the leads . Appa ren t ly s l ope form wa s not as  important as a s pect 
on s outh s lope s in s e grega t in g  this taxon . In the pres ent s tudy , s oi l  
and s ite  c ond it ions on midd le and upper s l opes o f  leads  a nd draws on 
north and s outh exposures appe a r  f avorable  f or es tabl ishment , growth 
and expres s ion of d ominance of 2·  prinus . Whe ther or not this  d ominance 
extends to the potentia l ly d r ier s ou th-s outhwes t a spects of thes e ridges  
is not  d ocumented . 
C he s tnut oa k-tu l ip pop l a r  c ommunities  a re w id e ly d i s t r ibut ed on 
m idd l e  and upper leads  of che rty d o l omit ic l imes t one rid ge s  ( Ta b le 2 3 , 
va r iant 1 1 , Unit V ,  p a ge 2 1 9 ). and a r e  an a ltern a t ive to whit e oa k-b l ack  
oak  c ommun ities ( Tab le  1 6 ,  var iants 9 ,  1 1 , p a ge 1 84) . Ma j or cons tituents 
of  the che s tnu t oak-tu l ip pop la r  c ommun it y a re Que rcus a lba , Quer cus 
225  
rubra , Nys s a  s y lva t ica and Oxyd endrum a rboreum . I n  add it ion to  vegeta­
t ion , Fu l le rton , C la r ks vi l l e  and a s s oc iated  s oi ls of this c ommun ity have 
a s l ight ly l ower wa ter  ava i l ab i l ity  and s l ope ang l e i s  a lmos t 2 5  percent 
greater  than a re a s  oc cup ied by the Que r cus a lba  d omina ted commun ity 
( Ta b l e  1 6 ,  va r iants  9 , 1 1 ,  p age 1 84 ) ; thes e d iffe r enc es sugges t tha t a 
more mes ic envir onment f avors d eve l opment of 2 ·  a lba  d om ina ted commun i­
t ie s  a re on s ites  that have a greater  ex terna l protect ion and s l ight l y  
l e s s c onvex s lopes . When s l ope a s pect  and pos ition a re he ld constant , 
it a ppea r s  that s o i l  properties c ont r o l l ing  ava i l �b le wa ter a re more 
important in a f f ecting commun ity d eve lopment than s l ight d if f erences  
in s l ope s hape and d if ferences in ex tern a l protection . 
C he s tnut oa k-tu l ip pop l ar  communities  have been recognized 
chie f ly in the Oa k-Ches tnut Fores t Reg ion and con s id er ed a d eve lopmen t a l  
for e s t  f o l lowing the d eath of C a s t anea  d en t a t a  a lthough "s ome are f a ir ly 
o ld s t and s "  (B raun , 1 950) . La rge open ings  c rea ted by  d e a t h  of the d om­
ina t in g  C a s tanea have permitted a r a p id rep l a c ement by Quercus prinus 
a nd Liriod end ron ; r e l ea se  f rom suppres s ion and/or the re l a t ive rapid 
growth r a t e  of L ir iodendron on f avorab le  s it e s  ( Fowe l ls , 1 9 65 ; Sma l ley , 
1 9 69) ha s a l l owed it to become a ma j or c ons t ituen t  in a re a s  d omina ted 
by Quercus pr inus . The latter taxon wa s a l ready  pres ent  at the t ime  of 
the open ings  and became a dom inant by d e f a u l t  and/or p a r t ia l l y f i l led 
the unoccupied n iche of  Ca s tanea . C hapman ( 1 95 7 )  recogn iz ed a second ary 
ches tnut oak-tu l ip pop lar-sugar maple  fore s t  type on northwes t  s lopes 
of Engl is h  Moun t a in a t  1500-2 300 f e et in e l eva t ion ; in this c a s e , trees  
had  been  cut  f or t imbe r .  The ches tnut oa k-tu l ip pop l a r  commun ities of  
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this s tudy a r e  prob a b l y  a l s o  in developmen t fo l l owing the death  of 
C a s t ane a . Tota l d ens ity and ba s a l  area on the s ands tone r id ges  s u gge s t 
permanen ce  whi le  t he re la tive ly  high dens ity on d o l omite r id ge s  ref lects  
a degree  o f  ins tab i l ity . The pres ence of C a s t anea s tumps in a l l  t hree  
commun ity s egments ind icates an important ro le  o f  the taxon in former 
commun ity s tru ctu r e  p a r ticu l a r ly on the che rty do lomite r id ges  (Tab le  
2 3 , va r iant 1 1 , p a ge 2 1 9) . 
Ches tnu t  o a k-pine vegetat ion . Quercus pr inus and P inus virginiana 
d om inate  m idd le  and upper leads  on s outhwes t s lopes of c a lca reous  S evier 
s ha le  knobs ( Ta b l e 2 5 , va r iant 12 , Unit I ) ; ma j or con s t ituents  are Carya  
g l abra and  Fa gu s  grand ifol ia . Soil  and topographic characteris t ics  in­
d icate  dry , nutr ient dep leted s ites  ( Ta b l e  2 6 , va riant 12 ) ; l ow water  
ava i labi l ity a s  a res u l t of  s ha l low s o lum and high s t one c ontent is re­
duced further by s teep  s lope s . A lthough s itua ted on a "ca lca reous " 
s ha le ,  the res idua l Dandridge  and col luvia l Whitesburg  s o i ls derived 
from this s ha le a re apparent ly  low in ava i la b le ba s e s ; a lthou gh this is 
not true through the s ha le a rea . The s e  s o i l s  common l y  s how a high bas e 
s ta tus  c los e to  bed rock  (M . E .  Springer , per s ona l commun icat ion , November , 
1 9 7 1 ) . Topogr a ph ic properties  such a s  s t eep s lope , s l ope a s pect sugge s t  
that ( l ) c at ions m a y  be  rapid ly leached and t rans ported into  t he loc a l  
d r a in a ge s ys tems , ( 2 )  l itter and decompos ed organic materia l and s t em f l ow 
tha t w ou ld return ba s es  to the minera l s o i l  f rom vegetat ion a re moved 
d owns l ope by s u r f a c e  runof� and/or ( 3) dry c ondit ions on the upper s outh­
wes t s l opes may  inhibit activ it y  of inve te rtebrate fauna that acce lerate  
TABLE 2 5 . C he s tnut Oa k Complex ; Ches tnut O a k-P ine , Ches tnut O a k-Hickory V e ge t a t ion : Ches tnut O a k­
Virgin ia  P ine  ( Va r iants 12- 1 3 ) , Ches tnu t Oak-P ignut H ic kory ( Va r iant 14) , Ches tnut O a k-S hagbark  
Hickory ( Va r iant 1 5 ) , C hes tnut O a k-Mocke rnut Hickory (Va r iant  1 6) C ommun it ies . 
Va r iant  
S o i l-Pa ren t M a t e r ia l Un ita 
Mean Dens ity-Ba s a l  Area/Acre  
Number  o f  P lots  (Stand s )  
S lope D irect  ion 
S lope P o s i t ion , Form 
Taxa  b 
Acer  rub rum 
Carya  ca r o l in a e -s eptentr iona l is 
C a rya  ova t a  
C arya  tomen tosa  
C a s tanea  d en t a t a  ( d e ad ) c 
C o rnus f l or id a  
Fagus gr and i f o l ia 
Fraxinus amer icana  
Lir iod end r on tu l ipifera  
Nys s a  s y 1va t ic a  
P inus echin a t a  
P inus virginiana  
Quercus a lb a  
Que rcus f a 1 c a t a  
Quercus muh l enbe rgii  
Quercus  pr inus 
Quer c us rub ra  
Que rcus s te l l a ta 
Quercus ve l u t in a  
1 2  
I 
1 20-60 
9 ( 1) 
sw 
M ,  U l  
10 . O*d 
2 . 0 
10 . 0* 
2 . 0  
4 . 0  
0 . 0* 
1 3 . 0 * 
0 . 0 
0 . 0 
1 . 0* 
0 . 0  
69 . 0* 
4 . 0  
0 . 0 
0 . 0  
65 . 0* 
8 . 0 
3 . 0  
0 . 0  
1 3  1 4  1 5  1 6  
VI I  I VII IX 
120-90 1 30 - 90 1 10 - 12 0  1 30 - 1 10 
1 1 ( 1 ) 20 ( 1 ) 4 ( 1 ) 10 ( 1 ) 
SE  NNE NW s 
L ,  M ,  U l  M ,  U l  U l  M l  
Ave r a ge Importance Va lue 
2 . 0* 2 . 0* 0 . 0 1 . 0 
0 . 0  1 6 . 0* 0 . 0 0 . 0 
1 2 . 0* 2 6 . 0* 34 . 0  1 5 . 0* 
14 . 0  9 . 0  4 1 . 0 * 2 9 . 0  
3 . 0* 0 . 0 0 . 0  0 . 0* 
2 . 0* 0 . 0* 3 . 0* 5 . 0* 
0 . 0 1 . 0 0 . 0 0 . 0 
5 . 0  3 . 0* 3 . 0* 2 . 0 
2 2 . 0  1 8 . 0  14 . 0  6 . 0  
4 . 0  0 . 0 0 . 0 8 . 0* 
2 . 0 1 . 0  0 . 0 1 6 . 0  
32 . 0  1 8 . 0  0 . 0 5 . 0 
4 . 0* 1 7 . 0* 20 . 0  4 . 0 
1 . 0  0 . 0  0 . 0  1 3 . 0  
0 . 0 0 . 0 1 3 . 0  0 . 0 
63 . 0* 5 6 . 0* 60 . 0* 40 . 0* 
3 . 0* 1 3 . 0* 10 . 0  7 . 0* 
0 . 0  2 . 0 0 . 0 6 . 0* 
0 . 0 3 . 0  0 . 0 24 . 0* 
N N '-I 
TAB LE 2 5  ( continue d )  
Va riant 12 l 3  1 4  1 5 1 6  
S o il -Pa rent Ma teria l Unita I VI I I VI I IX 
Mean Dens ity-Ba s a l  Area/Acre 1 20- 60 120-90  130-90  l l0- 1 2 0  130- 1 10 
Number of P lots (S tands )  9 ( 1 )  l l ( l ) 2 0 ( 1 ) 4 ( 1 )  10 ( 1 ) 
S lope D irection sw SE NNE NW s 
S lope P os ition , Form M ,  U l  L ,  M ,  U l  M ,  U l  U l  M l  
Taxa b Average  Import ance Va lue 
Robin ia p seudoa ca cia 0 . 0 1 8 . 0  7 . 0 3 . 0 0 . 0 
8Units a s  in Ta b le  7 ,  p age 1 52 . 
bTax a present bu t with I . V .  < 5 . 0 ; va riant in parenthes is : Acer s a ccha rum ( 14) , Ca rya 
cord iformis ( 14) , Cary a ova l is ( 1 2 , 1 3 , 14 , 1 6) , Jug l ans nigra  ( 13 ,14":" 1 6) , Jun iperus vi'r"giniana 
( 1 3 , 14) , Moru s rubra ( 1 3 , 14 , 1 6) , Oxydend rum arboreum (i6)-;-P runus s erotina ( 1 6) , Qu ercus 
coccinea  (�4-;-T6) ,  Sas s afra s a lbidum ( 1 2 ) , U lmus a l a t a  ( 14 ) . 
cs tumps /a c re ( abs o lute d ens ity) . 
dAs teris ks refer to over s t ory taxa  pres ent in the und er s t ory ; und ers tory t axa inc lud e : A cer 
s a ccha rrnR -( 11-� ) , Aes cu lus octand r a  ( 1 3 ,  1 6) , Ame lanchie r l a evis ( 14 ) , Carya ova l is ( 1 3) , C a rya  s p-. -­
( 1 5) , C e rcis  canadens is ( 1 3 , 14 , 1 5 )  , Jun iperus virginiana ( 12 , 14 )  , Morus rubra ( 1 3 , 1�) -,-
0xyd endrum a rboreum ( 1 3 ,  14 , 1 6) , Prunus s erotina  ( 1 3 ) , Rhamnus c aro linTana-ci2T , S a s s a fras  a lbidum 




2 2 9  
TABLE 2 6 .  Average S o i l  and Topograph ic P roperties  o f  Ches tnut O� k 
C omp lex ; Ches tnut O a k-Vir gin ia P ine ( Va r iants 1 2 - 1 3 ) , Che s tnut 
O a k-P ignut H ic kory (Va r iant 14) , C hes tnut Oa k-S hagbark  H ic kory 
( Va r iant 1 5 ) , Che stnut O a k-Mocke rnut H ic kory ( V�r iant 1 6) Com­
mun i t ies . 
Va r iant 12  1 3  14 15 1 6  
S oi l-P a r ent Mater ia l Unit 8 I VII I VI I IX 
S oi l  Va r iab leb 
---:rhic  knes s of A 1 hor izon 0 . 0 l . O 0 . 0 l . O 3 . 0 
Thicknes s of  A2 -A 3 horizon l . O  5 . 0  2 . 0 2 . 0 7 . 0  
Depth to bedrock  1 8 . 0  > 42 . 0  1 9 . 0  .>42 . 0 � 42 . 0  
Depth t o  mot t l ing 1 8 . 0  �2 . 0  19 . 0  �42 . 0  � 42 . 0 
S and in A hor izon 3 1 . 0  47 . 0  3 7 . 0  30 . 0  55 . 0  
S i lt in A hor iz on 5 1 . 0 30 . 0  43 . 0  55 . 0  25 . 0  
C l a y  in A hor izon 1 7 . 0  2 1 . 0 19 . 0  1 5 . 0  20 . 0  
S and in B hor izon 2 5 . 0  3 5 . 0  2 5 . 0  15 . 0  45 . 0  
S i lt  in B hor iz on 45 . 0  42 . 0  5 1 . 0  1 5 . 0  40 . 0  
C la y  in B hor izon 2 9 . 0  2 5 . 0  2 3 . 0  70 . 0  20 . 0  
S tone vo lume 40 . 0  0 . 0 45 . 0  0 . 0 0 . 0 
Ava i l a b l e  wa ter  2 .  l 7 . 4  2 . 0 6 . 9  7 . 2 
pH A 4 . 3  5 . 0  4 . 3  4 . 1  5 . 0  
pH B 4 . 0  4 . 1 4 . 2  4 . 2  4 . 1 
pH C 3 . 9  4 . 1  3 . 9  4 . 2  4 . 1 
S ite Va r ia b le c 
S l ope angle  62 . 0  38 . 0  40 . 0  53 . 0  0 . 0  
Average extern a l protect ion 4 . 6 0 . 2 3 .  l 1 . 5  0 . 4 
Re l ie f  200 . 0  340 . 0  2 30 . 0  340 . 0  1 80 . 0  
Topographic l ength 1 6 . 0  8 . 0 12 . 0  8 . 0 24 . 0  
S lope s ha pe 8 8 . 5  8 8 . 4  83 . 2  89 . 0  90 . 0  
aUnits a s  in Tab l e  7 ,  page 1 52 . 
b units in 3 ' 72 . Me a surement a s  Ta b l e  page  
cMessurement un its as in Tsb le 4 ,  p a ge 8 1 . 
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l itter  breakd own and incorpor a t ion of org a nic matter  into  m iner a l  s oi l .  
Trees  � s s ociated w ith this s ite  and many othe r s ites in this area  pro­
duce l e a f  l itter  and s tem and branch tis sue that is s l ow to  decompose 
henc e retard ing the nutr ient cyc le . Specia l a ttent ion is  p a id to this 
cha r a c te r is t ic of thes e commun it ies at  this t ime becaus e taxa  produc in g  
s low l y  decompos ing l it ter are  concentra ted he re , e . g . , Quercus pr inus 
( Kr amer  and Koz l ows ki , 1 9 60 ) , P inus vir g in iana (O l s on and C ross ley , 
1 9 6 1) and Fagus grand ifolia  (S hanks and O l s on , 1 9 61 ) . Further , l e aves 
and other tis s ues  of thes e taxa have r e l a t ively  l ow m inera l compos it ion 
which ind icates  tha t ( l ) a ctua l m ine r a l  requirements a re l ow , ( 2 )  they 
are  a s s ociated with  nutr ient-poor s it es such as this one and/or they 
l ack  the abi l ity to ut i l ize ava i l ab le nutr ients ( Kramer  and Koz l ows ki , 
1 9 60 ) . The s e  taxa  are  appa rent ly ad apted to the s e  taxa  and keep them 
supp l ied w ith neces s a ry  mine r a l s . S evera l  s tud ies  pres ent evidence 
ind ic at ing tha t minera ls  are trans ported and s tored in wood y  t is su e  
( Kramer  and Koz l ows ki , 1 9 60 ;  W ithers poon , 1 9 64 ;  Fortes cue and Ma rten , 
1 9 70)  ; the cont inuous retu rn of l itter by  evergreen c on ifers  has  been 
sugges ted as  an  adaptive advanta ge pos s e s s ed by thes e taxa and a l lows 
them to occupy and d om inate s ites  w ith a low bas e s t a tus (Monk , 1 9 66) . 
C ommun ity d ens ity and bas a l  area  thems e lves s ugges t a r id ity of 
the s ite . The pres ence  of P inus virgin iana in this c a s e  may  not be an 
ind ica t or of succe s s ion fo l l owing d is turban c e ; the x e r ic nature  of the 
s ite und oubted ly  l im its the surviv a l  of many taxa tha t c a nnot tolerate  
high t emperature , l ow wa ter ava i labi l ity and l ow nut rient supply  and 
cou ld f avor  the d eve l opment of s t ab le  commun it ies d om in a t ed by such 
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drought res is tant t ax a  a s  P inus virginiana and Que rcus prinus . 
On  thes e s eemin g l y  dry , infertile  s ites , the c ontr ibu t ion by Fagus 
grand if o l ia is s urpr is ing  s ince it is common ly cons id ered a mes ophytic  
taxon (B raun , 1 950 ) . The on ly  va riable ame liorat ing the environment is 
t he r e l a t ive l y  high angle  of ex terna l protect ion aff orded by ot her  knob 
units . 
S outheas t convex s lopes of c a l careous s and s ton e  s ites  may be d om-
ina ted by ches tnut oa k-Vir ginia  p ine  commun itie s  at a l l  s l ope pos it ion s  
(Teb le  2 5 , variant 1 3 , Un it VI I , p a ge 22 7) and Lir iod end ron tu l ipifera , 
C arya t ax a  and Robin ia p s eudoa c a c ia are m a j or cons tituen t s . The s o i l  
texture o f  the a s s oc iated Te l l ic o  s erie s  i s  a c on s equenc e  o f  t h e  s andy 
pa rent materia l weathe r ing  unif orm ly  and produces  a d eep s oi l  w ith none 
to  f ew c oa r s e  f r a gm en t s  and a f fect s  deve lopment of a s oi l  with  a r e l a -
tive ly high wa ter  ho ld ing  capac ity (Table  2 6 , var iant 1 3 , p a g e  2 2 9) .  
In  this commun ity , the s te ep s lopes and s outher ly  aspect  r educe the 
amount of  ava i l a b l e  wa ter  and con t r ibute to the d evel opment of a d r ie r  
habita t  d om in a t ed by Que rcus prinus and P inus virgin iana . Northwes t 
s lopes of this s oi l- ge o log ic un it ( VII ) are  d om inated by Quercus a lb a  
commun ities  ( Ta b l e  1 5 , va r iant 8 ,  page 1 8 1 ;  Tab l e  1 7 , variant 19 , p a g e  
1 94) which i s  more evidence o f  s egregation of  taxa b y  environmenta l 
pa rameters  a s s ociated w ith changin g  a s pec t .  
A comp a r is on of the s e  two ches tnut oa k-Virginia  p ine  commun ities  
(Tab le  2 5 , va riant 1 2 vs . 1 3) a l s o  ind icates  con s id erable  diffe rences . 
The community a s s ociated with  ca lca reous  s ands t one , s outhe a s t  a s pect  
and l ower s lope angle  s ugges t s  a more  mes ic habitat  ba s ed on  grea ter  
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d ivers ity ( 20 � ·  14 taxa) , 50 percent greater  bas a l  a rea  ( a s s umin g  
s im i l a r  s tand his tory)  and taxa a s s oc ia ted w it h  more mes ic s it es a l ­
ready r ecogn ized in this  area , � .g . , Lir iod end ron tu l ipifera  and Carya  
ovat a ;  the pres ence  of Jug lans  nigra , Jun iperus virginiana ( s ee  f ootnote , 
Ta ble  2 5 , page 2 2 8) and Frax inus americana a l s o  sugge st  more f er t i l e  
s ites . 
Ches tnut oak-hic kory vegetat ion . C ommunities in which Quercus 
prinus s hares d omin ance  w it h  hickory taxa oc cur acros s  w id e ly d iff erent 
s o i l-pa rent materia l un its in the Great  Va l ley but are  appa r ent ly c on­
f ined to m idd l e  and/or upper convex s lopes (Ta b le 25 , variants 14- 1 6 ,  
p a ge 2 2 7) . On northe a s t  m idd l e  and uppe r leads  on Dand r idge s oi l s  of 
ca l c areous  Athens s ha le (Unit I , va r iant 14)  2·  prinus and Carya g labra  
a r e  ma jor taxa with  Ca rya c a ro l inae-s eptentr iona l is , Lir iodendron 
tu lip if e ra , Pinus virg in iana , Qu er cus a lba  and Quercus rubra a s  con­
s t ituents . This c ommunity L S  on the direc t ly oppos ing a s pect but a t  the 
s ame  s lope pos it ion as the ches tnut oa k-Vir gin ia pine commun it y ( Ta b l e  
2 5 , va r iant 12 ) . The s im i l a r ity  of s o i l  properties  in both c ommun ities  
(Table  2 6 ,  var iant 1 2 � ·  14) ; sugges ts  that parameters other than s oi l  
properties  inf luence  expres s ion of d om inant s ; l ower s lope angle  but 
s l ight l y  l e s s  extern a l  protect ion and s ha rp er convex ity in f orm cha rac­
terize the oak-hic kory commun ity ( Table  2 6 ,  var iant 14) s ug ges t ing  a 
s l ight ly  more mes ic s ite . 
Vegetation a l ly ,  the se  two c ommunities  on oppos ing s l opes a re 
s im i l a r  on ly with r e g a rd to the dom inant , i . e . , Q uercus prinus . The 
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northe a s t  s lope ches tnut oa k-p ignut h ic kory co�mmun it y when compared with 
the ches tnut oak-Virgin ia p ine  community ind ic ates  a 50 percent incre a s e  
in ba s a l  ar ea while  d ens ity incre a s es by les s than 1 0  percent ; twice a s  
many taxa  a re pres ent in the o ak  hic kory commun ity ( 2 3  vs . 1 4  taxa )  but 
th is d if f erence is  due a ls o  to  d iffe renc es  in s amp l ing in tens ity ; c ontri­
but ion by Quer cus  a lba , Quercus rubra and Lir iod endron increas es s ign if­
icant l y .  A l l  of the s e  factor s  a ga in point  to the int egratin g  a f f ect  of 
s l ope a s pect  upon d is tr ibut ion , s urviva l and growth of  taxa and empha s ize  
the comp a r a t ive d ifferences between s outh s l opes a nd the coo ler , mois ter 
microenvironment of  the north s l opes . The s lopes of  the s e  ca l c a reous  
s ha le kn obs  cha r a c te r ized by s ha l low D andr id ge s o i ls s t i l l  cont inue to 
ex hib it a r id s ite  cond it ions as  taxa a s s oc iated with d ry habitats d om in­
a t e  both c ommunities . 
C ommun it ies d om inated by Quercus  prinus and C a rya  g l abra are  
widespread . C hapman ( 1 9 5 7) r ecogniz ed a ches tnut oak-p i�1ut hickory 
forest  type on s ha l low , coars e-textured s oi l s  on e a s t  s l opes  of Eng li sh  
Mounta in . In  the Cumber l and Mount a in s , Ma r t in ( 1 9 6 6) de s cr ibed a wid e ly 
d is tr ibuted ches tnut oa k type on s ou th s lopes where � - g l abra wa s a co­
d om inant . On Chi l howee  �Jounta ins , � - g l abra  wa s the ma j or hic kory taxon 
in a Quercus p r inus -d om ina ted o ak-hic kory c over type (Thoma s , 1 9 66) . 
Northwest  upper leads  a s s oc ia ted with  Te l l ico s o i l s  and the c a l­
careous C hapman R id ge s and s t one may be d om in a t ed by ches tnut oak-s ha gbark  
hic kory c ommunities  ( Tab le  2 5 , va r iant 1 5 , p a ge 2 2 7) a s  a lternatives to  
white oa k-northern red  oak  commun ities  (Ta b l e  1 5 , va r iant 8 ,  p age 1 8 1) .  
In the 2 ·  prinus c ommunity , Carya ovat a  and Carya  g labra  a re codominants ; 
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Quer cus rubra , Quercus  a lba , Quer cus muhlenbergii  and Lir iod end ron 
t u l ip if e r a  a r e  m a j o r  cons t ituents . S oil  prope r t ies  a re s imi l ar  t o  thos e 
of the ches tnut oak-Vir gin ia p ine  commun ity on s outhe a s t s lopes (Ta b l e  
2 5 , var iant 13 , p a g e  2 2 7) and white oak-nor the rn red oa k c ommun ities 
(Tab le  1 5 , va r iant 8 ,  page 1 8 1) . The inc r ea s e  in mes ic oak  and hickory 
taxa and t he t ot a l  bas a l  area  in this commun ity c ompared to the che s tnut 
o ak-Virgin ia p ine commun ity s ugges t s  tha t  t he former repre s ents  a more 
mes ic c omponent of s tructure on thes e c a l c a reou s  s ands t one s ites  r e l a t ive 
to f ore s ts  on s outhe a s t  s l ope s . In add it ion to s lope a s pect , externa l 
protect ion is greater . 
On s outh  f a c ing s lope s in non-cherty d o l omitic  l ime s tone a re a s  of 
mod e r a t e  r e lief  and Dewey soils , Quercus prinus and C a rya t omentos a are  
the ma j or taxa but d ominance is not s t rongly  expres s ed (Tab le  2 5 , variant 
1 6 ,  page 22  7 )  � Quercus  ve lutina , Cary a ova t a , P inu s echinata  and Quercus  
f a l c a t a  a ls o  c ontr ibute  s ign if icant ly to  the overs tory . This s tructure 
repr e s ents  a s hift  t owa rd a c ommun ity a s s oc iated  with a d r ie r  habit a t  
than t h e  w hite  o ak-b l a c k  o a k  commun ity o n  northw e s t  upper s lopes ( Tab le  
1 5 , var iant 10 ) with  a s harp  d ecreas e in Que r cus  a lba  and rep l a cement 
by Quercus pr inus and Carya tomentos a .  White oa k-mocke rnut hickory com­
mun ities  on s outheas t  m idd le  and uppe r s l opes ( Ta b l e  1 7 , var iant 1 6 ,  page 
1 94 )  are s l ig ht l y  n on-mes ic bas ed on the importance  of Quercus a lba and 
Lir iodendr on tu l ip ifera  and the abs ence of Quercus p r inus and/or pres ence 
of C a s t an e a  s tumps . S oil  and s ite propertie s  ( Ta b l e  2 6 , va riant  1 6 ,  
pa ge 22 9 )  a r e  s im i l a r  t o  the northwes t  s lopes ( Ta b l e  1 6 ,  va r iant 10 , page 
184) ; the s ou t he a s t  s l opes a s s ocia ted w it h  white  oa k-mockernut hickory 
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commun it ies a re s te epe r (Ta b l e  1 8 , variant 1 6 ,  page  1 9 6) .  Deep s oi l s , 
low in s tone c ontent w ith s i lt  loam A hor izons and c l ay  B horiz ons are  
cha racte r is t ic of  Dewey s oi l s . Al l  of  the s e  prope rties  promote wa ter  
retent ion in the  s o lum ; the broad s l opes and l ow grad ient a l s o  pr omot e 
a mes ic envir onment . The chief fac tor s egrega t ing taxa  on this undulating  
topography appea r s  t o  be the mod if ications  of habitat  a ffect ed by  s lope 
a s pec t . 
O bvious l y , commun ities d om ina ted by Quer cus p r inus a re a s s ocia ted 
w ith  s ome of the d r ie s t habitats  in this reg ion . C orr e l at ion o f  the 
taxon with s t eep s lopes , upper s lope pos it ions a nd a c id s oi l s  ( p a ge 9 9 )  
i s  substantia ted by a curs ory examination of  s oi l  and t opographic cha r­
acteris t i cs . The ma jor cont r ibu tion to  f ores t s tructure is  on the upper 
s teep s l opes of  the s ands tone rid ges  of the Rome Forma t ion ( 8 1 percent 
of a l l s amp l e s )  and s imilar  habitats  on the c a l c a reous s ha le  knobs ( 37 
percent of the p lots ) . However , l a ck  of conf inement to the s e  s ites  a nd 
contr ibut ion to  other c ommun ities  a s  a codominant or ma j o r  con s t ituent 
ind icates  the w id e  e c o logica l amp l itude of this taxon and a s ign if icant 
r o le in tota l f ore s t  s t ructure . Dominance and contr ibut ion appears to 
have expanded  w ith the d eath of C a s tanea . C a s t anea  occurs throughout 
the comp l ex and ubiq u ity of Quercus prinus in the overs tory and under­
s tory suggest s  tha t it is a ma j or replacement taxon ; indeed , it m a y  be 
the equ iva l ent  of C a s t anea in this reg ion . The s e  a reas  c an a ls o  be  char­
a cteriz ed by s low growth , a funct ion of both genetic  poten t ia l of the 
taxa and environment . P r imary product ion is inhibited by the low water  
and m inera l ava i l a b i l ity typic a l  of  the s e  a r e a s  but the m a gn itud e  of 
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product ion poten t ia l within the c omp lex and r e l a tive to  more mes ic s it es 
and othe r  communities  is  not known . 
Tu l ip P op lar  C omplex 
In o ld growth or virg in s tand s of d e c iduous fores ts , Liriod endr on 
tu l ipifera  is c ommon ly  recogn ized a s  an important taxon in the canopy 
but r a r e ly dominates  l a rge s e gments (Ha r low and Ha rr a r , 1 950 ) . Braun 
( 1 950)  recognized its l imit s of to lerance and s ign if ic ant contribu t ion 
of communities in the M ixed Mes ophytic , W e s t ern Mes ophyt ic , Oa k-Ches tnut 
Fores t Regions ; in t he Oa k-P ine Fore s t  Re gion it may be a ma j or taxon in 
bot t om l and fore s ts . 
In the O a k-Che s t nut Fores t Region , Braun ( 1 950)  empha s izes  the 
r o le of Lir iod endr on in oa k-tu l iptree  c ommunities as a temporary  re­
p l acement of C a s tanea dentata . Because  of its s hade  intol erance ( Powe l ls , 
1 9 65) , the taxon is perpetuated in fores ts  a s  open in g  occurs . This 
apparent high l i ght requirement is one of the ma jor rea s ons given for 
it s invas ion of  d is turbed s it es s uch  a s  old  f ie ld s  (S . A .  F . , 1 954 ; 
Cap lenor , 1 965 ; Thomas , 1 9 6 6) , s po i l  banks of abandoned s tr ip mine s 
( pers ona l obs e rvat ion) , cutover or natura l l y  d is turbed s t ands in which 
l s rge open in gs are c rea ted ( Powe l ls , 1 965 ) . This is probably  an over­
s imp lification repres ent ing s evera l interacting s ite requ irements  w ith 
l ight int ens ity which invo lve its  a rr iva l ,  e s tab l is rument and growth 
rate , suc ces s fu l  g e rminat ion on a minera l s o i l  s ubs trate  ( Boyc e  and 
P a rry , 1 9 58) , adequ a te s oi l  mois ture (Minckler  and Jens en , 1 95 9 ) , 
s carif ied subs trate  (Eng le and W i l l iams , 1 9 5 7 ) , a s  we l l  a s  proximity 
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o f  a s eed source and produc t ion o f  a large  s eed crop (Fowe l ls , 1 9 65 ) . 
As openings occur in the f ores t  c anopy , rapid es t ab li shment of 
Lir iod endron can occur ; on e ma j or f ac tor  permit t in g  this rapid "invas ion" 
is long-term via b i l ity of s eed ( 5- 10 ye a rs )  tha t rema in d ormant unt i l  
germinat ion i s  eff ected by f avorable  l ight , mo is ture and subs trate cond i­
t ions (C l a r k ,  1 970 ) . O ld growth s tands d om inated by Lir iod end ron a re not 
unus ua l in the af orement ioned fores t reg ions a lthough mos t  of the se  s tands  
a r e  cons id ered long-term succes s iona l c ommun it ies s ince oa k ,  hickory and 
other  taxa that  w ide ly d ominate  for e s t  c ommun it ies ex is t in the und er­
s t ory (B raun , 1 950 ) . Lir iod end r on may d om inate  in l oc a l ized a reas  of 
o ld s tands  and the s e  a r e a s  a re recogn iz ed as  a part  of the ye l l ow�po p l a r  
fore s t  type 5 7  (S . A .  F . , 1 954) and/or a s  r e s t r icted components o f  up­
land ha rdwood or oak-ches tnut principa l fores t types ( TVA , 1 94 1 ) . 
Apparen t ly , per s is tance of Lir iod end ron a s  a d ominant depends upon 
death  or remova l of canopy taxa . 
Recent s tud ie s in Cumber l and M ount a ins have re cognized forest  
types d ominated by  Liriodend ron tha t a re c ons id ered o ld growth and sug­
ges t s t abi l ity . On W i l s on Mounta in ,  a t axonom ica l ly d ive rse  Lir iod end ron 
f ores t type d om ina ted uppe r n orth s lope s and ex tended into the protected 
north draw s . Permanence  of the type is s ugges ted by the corre l at ion o f  
understory dens ity with north s lopes  and po sitive corre lat ion between 
L ir iodend ron s a p l ings  in the more open a r e a s  were  common w ith the type 
(Ma r t in , 1 9 66) . I n  gorges a s s oc i a t ed w ith  the B ig S outh Fork dra inage 
s y s tem , a tu l ip pop l a r -hem l ock  f ore s t  type cha racterized mes ic north 
f a c ing  s lopes . P re s ence  of the d om in ants  in the unders tory and the ir 
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wide d is tr ibut ion w i thin the type was  cons ide red evid ence of s tability 
(S a f l ey , 1 9 70 ) . 
I n  this s tudy , o ld-growth commun ities  d om inated by Lir iodend ron 
a r e  l imited in a re a l  ex tent ( 9  per cent of the s amp le ) , a re confined to 
cert a in s o i l-parent mate ria l un its , and cover a l imited range of env iron­
ments , v iz . , mois t d raw s or l ower f l attened to c onvex s l ope s . Long-t erm 
e s tab l is hment is sugges ted by tree s ize and a bs ence of C a s t anea except 
on cherty d o l omite r id ge pos itions . C ommun it ies with ma j or codominants 
are recogn ized . Succe s s iona l commun ities d omina ted by Lir iod end ron , 
� - � - , the s ec ond ary  tu l ip �o� l a r type recogn iz ed by Thoma s  ( 1 9 6 6) , a re 
w ides pread  throu ghout this reg ion and a r e  not c on f ined t o  e ither  s lope 
a s pect , f orm , pos it ion or s o i l -rock un it s . 
Tu l ip pop l a r-beech vegetat ion . The s e  c ommunit ies are  a s s oc iated 
with c a lc areous  sands tone s ites and Te l l ico  s oi l s  ( Tab l e  2 7 , va r iants l ,  
2 ,  Un it VII . The tu lip pop la r-ches tnut oak  c ommun ity data  is in c luded 
( va r iant 3) to  s how its re lat ions hip to the s e  c ommunit ies and the 
extent ion of Lir iod endron domin ance  on the s e  s i tes . 
Lowe r l e ad s  and draws on north s l opes  may  be cha racterized by 
tu l ip p op l a r-beech communit ies ( Tab l e  2 5 , va r iant l and 2 ,  p a ge 2 2 7 ) , 
Tax a  c ommon t o  thes e commun ities ind ic ate  mes ic s it es w ith pres ence of 
Acer negund o , Ce l t is oc cid enta l is , F rax inus ame r ic ana , Que rcus rubra and 
U lmus ame r icana . I n  the d raws Lir iodendron and Fa gus  are  more important 
but s urpr is in g l y  Quercus pr inus , Que rcus velutin a  and other s  from r idge  
a ls o  become impor tant . 
2 39 
TABLE 2 7 .  Tu l ip P op l a r  C omp lex ; Tu l ip Pop l a r-Be ech and Tu l ip P op l ar­
Oak Vegetat ion : Tu lip P op l a r-B eech (Va r ian t s  l-2 ) , Tu l ip P op lar­
C he s tnut O a k  ( Va riant 3 )  C ommunit ie s . 
Va riant 
Soi l-Pa ren t  Ma t e r i a l  Unit 8 
Mean Den s ity-B a s a l  Area /Acre 
Number of P lots  (S tand s )  
S lope Direction 
S lope Pos it ion , F orm 
l 
VII 
90 - 100  





90- 120  





100- 1 10 
1 1  ( 2 )  
NW 
M ,  Ud 
Taxab Average I mportance Va lue 
Acer  negundo 
Acer rubrum 
Acer s a c cha rum 
Carya  cord if ormis 
Carya g l a bra 
Carya ova l is 
Carya t oment os a  
Cas tanea d en t a t a  ( d ead ) c 
Ce l t is oc c identa l is 
Fagus  grand if o l ia 
Frax inus amer icana 
Jugl ans n i gra 
Liriod endron tu l ip if era  
Liqu idambar  s tyra c if lua 
Oxyd endrum arboreum 
Quercus a lba 
Quercus  falca t a  
Que rcus p r inus 
Que rcus rubrB 
Quercus ve lu t ina 
S a s s a f r a s  a lb idum 
U lmus amer icana 
1 5 . 0  
0 . 0 
7 . 0*d 
0 . 0 
0 . 0  
0 . 0  
0 . 0* 
8 . 0  
17 . 0  
2 8 . 0* 
12 . 0* 
0 . 0 
2 8 . 0  
0 . 0 
4 . 0  
20 . 0  
5 . 0  
0 . 0 
22 . 0  
8 . 0  
15 . 0  
1 1 . 0  
8Units  a s  in Ta ble  7 ,  p age 1 52 . 
0 . 0 
5 . 0* 
0 . 0* 
9 . 0  
7 . 0  
0 . 0* 
8 . 0  
5 . 0 
0 . 0 
34 . 0* 
0 . 0 
5 . 0  
4 3 . 0  
7 . 0* 
5 . 0  
1 5 . 0  
0 . 0 
34 . 0  
4 . 0  
12 . 0  
2 . 0 
3 . 0* 
0 . 0 
2 . 0* 
1 . 0* 
2 . 0 
12 . 0* 
6 . 0  
5 . 0* 
5 . 0  
0 . 0  
8 . 0* 
0 . 0 
2 . 0 
61 . 0  
1 . 0  
1 8 . 0  
1 3 . 0* 
0 . 0 
3 3 . 0  
24 . 0  
1 . 0  
0 . 0 
0 . 0 
bTaxa present  but \vith I . V .  < 5 . 0  in any c ommun ity ; va r iant 1.n 
parenthes is : C ornus f lorid a  ( 1 ,  2 ,  3) , Dios pyros vir g in iana ( 2 )  , 
Morus rubra ( 1 ) , Nys s a  s y lva t i c a  ( 2 , 3 ) , P inus s trobus ( 1 ) .  
cs tumps /acre  ( a bs o lute d ens ity ) . 
dA s teris ks ref e r  to  overs t ory taxa pres ent in the unders tory ; 
unders t ory taxa inc lude  Cercis  canadens is ( l ,  3) , Cornus f l or ida  ( l ,  2 ,  
3) , Morus rubra ( 2 )  , U lmus a l a t a  ( 2 , 3) . 
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The abs ence of Lir iod end ron in the unders tory s uggest s  temporary 
tulip pop l a r-beech communit ies . Mes ic s it e  t axa  are  in the und er s t ory 
and continued ma int enanc e of the s e  commun ities  is probably  a funct ion of 
openings ; pas t opening do not appear  to have been genera ted by  the death  
of  Cas tanea which imp l ie s  that  the s e  commun ities have not  p a s s ed thr ough 
recent ins tabil ity . 
On the midd le and upper s lopes of the d raws , Que rcus pr inus be­
comes a m a j or c on s t ituent ( Ta b l e  2 7 , var iant 3 )  and Que rcus a lba , Quercus 
rubra and Carya  g l abra  s ignif ican t l y  contribute to  the overs tory . The 
increa s e  in Quercus pr inus and Ca rya g l a bra a nd para l l e l  d e c r e as e  in 
Fagus and C arya cord if ormis sugges t d rier habit ats , whi l e  the d eve l op­
in g unders tory ref lect s  more mes ic condit ions . 
Thr oughout the s e  d raw s , s o i l  and s ite character is t ic s  a r e  s im i l a r  
(Tab le  2 8 ) . Howeve r , higher  pH in the lower draws  sugge s t s  a higher 
ba se  s ta tus ( va r iant 2 ) ; Jug l ans nigra , a taxon a s s oc ia t ed with  high 
ba s e  s ta tus ( Powe l l s , 1 9 65 ) , is ind icat ive of this . The chief topo­
graphic d ifference betwe en the mid d l e  and upper s lope pos it ions and 
lower s lopes ( le ad s  and d raws ) is  externa l protect ion . The r e l a t ions hip 
of Fagus d is tr ibut ion to protection has previous ly  been noted . As does  
s lope f orm ,  ex terna l protection enhances  deve lopment of  cool , moi s t  
environments a nd promotes the succe s s fu l  es t ab lishment and s urviva l o f  
this mes ophyte . P rotection m a y  a l s o  b e  important with reg a rd to  othe r 
mes ophytes  on l ower s l opes . Acer  negund o  d is tr ibut ion in this s tudy is 
confined to one va riant of the s e  c ommunities  ( Table  2 7 ,  va riant 1 ) .  
Thi s  taxon i s  c ommonly  a s soc ia t ed w i th f l ood p lain c ommu nit ie s 
2 4 1  
TABLE 2 8 .  Average S oi l  �nd Topographic � ropert ies  of Tu l ip Pop l a r  C om­
p l ex ;  Tu l ip P op la r-Beech and Tu l ip P op l a r-Oak Vegetation : Tul ip­
P op l a r-Beech ( Var iant l-2) , Tul ip P op l ar-Ches tnut Osk (Var iant 3) 
Commun it ies . 
Va r iant l 2 3 
S o i l-P a rent Materia l U n it a VI I VI I VI I 
S o i l  Var iableb 
-r'hickn e s s  of A l horizon 2 . 0 3 . 0  l . O 
Thic knes s of A2 -A 3 hor izon 6 . 0  8 . 0  8 . 0  
Depth to  bedrock .>-4 2 . 0 � 4 2 . 0  � 42 . 0  
Depth t o  mot t l ing 2:42 . 0  � 42 . 0  :::-::= 42 . 0  
S and in A hor izon 4 7 . 0  4 6 . 0  5 5 . 0  
S i lt  in A hor iz on 3 3 . 0  3 5 . 0  2 9 . 0  
C l a y  in A hor izon 1 9 . 0  1 8 . 0  1 5 . 0  
S and in B hor izon 52 . 0 48 . 0  5 1 . 0  
S i lt in B hor izon 2 7 . 0 2 8 . 0  2 7 . 0  
C lay in B hor izon 1 9 . 0  2 3 . 0  2 0 . 0  
S t on e  vo lume 0 . 0 l . O 2 . 0 
Ava i l a b l e  water  6 . 0  5 . 9  5 . 5 
pH A 5 . 6  6 . 3  5 . 7  
pH B 5 . 0 6 . 3 4 . 1  
pH C 4 . 5  6 . 3  4 . 2  
s ite  va riable c 
--
Sl ope A n g l e  60 . 0  3 2 . 0  3 5 . 0  
Aver age  externa l protect ion 8 . 0 6 . 2  2 . 7  
Re l ief  2 10 . 0 1 7 0 . 0  1 7 0 . 0  
Topographic length 7 . 0 7 . 0 7 . 0 
S lope s ha pe 88 . 5  1 0 5 . 9  1 0 7 . 9  
aUni  ts a s  in Tab le 7 ' pa ge 1 5 2 . 
�ea surement  un its  a s  �n Ta b le 3 ' page 7 2 . 
cMeasurement un its  a s  in Ta b l e  4 ,  page 8 1 . 
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within its range ; its s ha l l ow root sys t em s ugges ts  that it may have l ow 
to lerance to mois tur e  stres s ( Ha r low and H a r r a r , 1 950 ) . The occu r rence  
of this  taxon with  C e ltis occ id enta l is and U lmus ame r icana in the s ame  
ha bit a t  sugges ts  the ope rat ion of  protect i on and perhaps  s eepa ge . 
Tu l ip pop l a r-oak ve getat ion . The s e  commun it ies d ominat e the com­
p l ex and repres ent 75 percent of  the samp l e  p lots  (Tables  29 and 30) . 
Tu l ip pop la r-ches tnut oak commun it ies  occupy midd l e  and upper  
northwes t draw s on c a lc areous s and s t one ( Ta b le 2 7 ,  va r iant 3 ,  pa ge 2 39 ) , 
n orthea s t  leads on low - lying che rty  d o l om it ic l ime s t one ridges  (Table  
2 9 ,  va r i ant 4 )  and  ex tend into  the m idd le  d r aws  (var iant 5 ) ; on the 
l ower leads , Quercus a lba may bec ome  the mos t import ant oak  ( var iant 
6) . In  t he communit ies  characterized by Que r cu s  p r inus (var iants 4 and 
5) , Quercus rubra , and Que rcus v e lu t ina a r e  c on s t ituent s and Cas tanea  
appear s  to have been a forme r  ma j or con s t ituent on t he lower s lope . If  
Quercus a lba is  s econd in impor tance to  Liriod end ron (var iant 6) , Quercus 
p r inus and Que rcus ve lut ina are  abs ent and apparen t l y  rep laced in part  
b y  Acer  s a ccha rum and Quer cus  rubra . Increas ing importance  of  the s e  
taxa in the ove rs tory , Cornus f l orid a , Fraxinus ame r icana and Acer s a c­
cha rum in the unders tor y  and a d e c r e a s e  in d e ad Cas tanea s uggest  a more 
mes ic s ite than in area s  character iz ed by Lir iod endron and Que rcus prinus . 
Ca lcu lat ed water  and highe r s tone c on t ent ( chert of Fu l lerton and 
a s s oc ia ted s oi l s ) s u ggest  tha t the c ommun ity  cha racter ized by Lir iod end r on 
and Qu e rcus a lb a  s hou ld occupy a d r ier hab i t a t  than  Lir iod endron and 
Quercus prinus ( Ta b l e  30 , va r iant 4 and 5 vs . 6) . Howeve r , the c l ay-
TABLE 2 9 .  Tu l ip Pop l a r  Comp lex ; Tu l ip Pop l a r-O ak  Vegetat ion : Tu l ip Pop l ar-Ches tnut O a k  (Va riants 
4-5) , Tul ip Pop l a r-White O a k  (Variants  6- 7) , Tu l ip P op l a r-S outhern Red O a k  ( Va r iants 8-9) , 
Tu l ip P op l a r-Northern Red O a k  ( Va riant 10 )  Commun ities . 
Var iant 
S o i l -P a r ent  Ma t e r ia l Un its a 
Mean Dens i ty-B a s a l Area/Acre 
Number  of P lots  (S tands ) 
S l ope D irect ion 
S lope Pos it ion , F orm 
Taxa b 
Acer s a ccharum 
1Carya  caro 1 ina e -s eptentr iona 1 is 
Cary a cord if orm is 
C a rya  g 1 a br a  
C arya  ova 1 is 
C a rya  ova ta  
C a stanea den t a ta (dead) c 
Cornus f l orid a  
Frax inus ame r i c ana 
Jun iperus virgin iana 
Liriodendron tu l ip ifer a 
Liqu id amba r  s tyracif lua 
Nys s a  s y lva t ic a  
P inus echin a t a  
P 1 a t anus-occ id en ta 1 is 
P runus s e rotin a  
Quercus a lba  
Quercus cocc inea  
Quercus f a 1 c a t a  
4 5 
v v 
1 10- 140 1 30- 1 70 
3 ( 1 ) 4 ( 1 ) 
NNE NNE 
M l  Md 
0 . 0 0 . 0  
0 . 0 0 . 0 
0 . 0 0 . 0 
0 . 0 0 . 0* 
0 . 0 0 . 0* 
0 . 0 0 . 0  
3 6 . 0  30 . 0  
7 . 0*d 5 . 0* 
0 . 0  0 . 0 
0 . 0 0 . 0 
95 . 0* 1 1 1 .  0* 
4 . 0  0 . 0 
5 . 0  5 . 0 
0 . 0  0 . 0 
0 . 0 0 . 0 
0 . 0 0 . 0 
1 8 . 0  1 7 . 0* 
0 . 0 0 . 0 
0 . 0 0 . 0 
6 7 8 9 10  
v v v I I I I  
80-200 120- 1 1 6  100 - 1 30 1 10 - 1 60 80-80 
4 ( 1) 10  ( 5 )  3 ( 1)  3 ( 1 ) 3 ( 1 ) 
NE NW SE SE NE 
Ll M ,  Ud Ll  Ml  M ,  Ud 
Average Importance Va lue 
1 9 . 0* 4 . 0*  0 . 0 1 8 . 0* 0 . 0 
0 . 0 0 . 0 0 . 0 7 . 0* 0 . 0  
0 . 0 0 . 0 10 . 0 * 0 . 0 0 . 0  
0 . 0 10 . 0* 0 . 0* 0 . 0 0 . 0 
0 . 0  4 . 0* 1 6 . 0* 0 . 0  0 . 0 
0 . 0 6 . 0  0 . 0 0 . 0 0 . 0  
10 . 0  12 . 0  20 . 0  3 . 0  7 . 0  
22 . 0* 6 . 0* 9 . 0* 0 . 0* 0 . 0 *  
0 . 0* 5 . 0  10 . 0  0 . 0 0 . 0 
0 . 0 0 . 0 18 . 0  0 . 0  0 . 0  
7 3 . 0  79 . 0* 6 6 . 0  80 . 0  8 5 . 0  
0 . 0 0 . 0* 0 . 0  0 . 0 14 . 0* 
0 . 0  7 . 0* 0 . 0 8 . 0  4 . 0 
0 . 0 2 . 0  6 . 0  0 . 0 7 . 0 
0 . 0 0 . 0  0 . 0* 0 . 0 7 . 0 
0 . 0  0 . 0  10 . 0  0 . 0 7 . 0  
4 1 . 0  2 5 . 0* 0 . 0  7 . 0  7 . 0  
0 . 0 10 . 0  0 . 0 1 7 . 0  0 . 0 
0 . 0 0 . 0  2 7 . 0  30 . 0  0 . 0 N � w 
TABLE 2 9  ( c on t inued) 
V a r i t m t  4 5 6 7 8 9 10 
S o i l -P a re n t  Ma t e r i a l Unit s 8  v v v v v I I I I  
M e 8 n  Dens ity-B a s a l  A r e a /A c r e  1 10 - 140 1 30- 1 70 80 -200 120-1 1 6  100 - 1 30 1 10 - 1 60 80-80 
Numbe r  of P l o t s  ( S t and s ) 3 ( 1 ) 4 (  1 ) 4 ( 1 ) 10  ( S)  3 ( 1 )  3 ( 1 )  3 ( 1 )  
S l ope D i r e c t i on NNE NNE NE NW SE SE NE 
S l o p e  P os i t i on , F o rm H l  Md L l  M ,  U d  L l  M l  M ,  Ud 
T a x a b A ve r a g e  I m p or t an c e  Va l u e  
Que r cu s  muh l en b e r g i i  0 . 0 0 . 0 5 . 0  0 . 0 6 . 0  0 . 0 0 . 0 
Q u e r cu s  p r in u s  4 7 . 0  37 . 0  0 . 0  2 . 0 0 . 0  0 . 0 7 . 0 
Q ue r cu s  rub r a  7 . 0 1 9 . 0  2 9 . 0  1 6 . 0* 0 . 0 0 . 0 45 . 0  
Q u e r c u s  s t e l l a t a  0 . 0 0 . 0 8 . 0  7 . 0 1 6 . 0  0 . 0 0 . 0 
Que r c u s  ve l u t in a  1 7 . 0  5 . 0 0 . 0 8 . 0  0 . 0 2 5 . 0  0 . 0 
s � s s a f r a s  s lb id um 0 . 0 0 . 0  0 . 0  0 . 0 0 . 0 0 . 0  6 . 0  
U lmu s a m e r i c c:m-a - 0 . 0 0 . 0* 0 . 0 0 . 0* 0 . 0*  0 . 0 6 . 0* 
aU n i t s  a s  in Ta b l e  7 ,  p a ge 1 S 2 . 
brax a p r e s en t  but w ith I . V .  5 . 0 in any c ommun i t y ; va r i an t  in p a r en t h e s i s : C a ry a  tomen t os a 
( 9 ) , C e r c is c a n a d ens is ( 6) ,  F a gus g r a nd it o l i a ( 7 ,  8 ,  9 ) , Jug l an s  n ig r a  ( 7 ) , Oxyd end rum a rbor eum ( 7 ) , 
Q u e r c u s  m a r i l and i c a  ( 8 ) . -----
-----
cS t ump s /a c r e  ( a bs o lute d en s i ty ) . 
dA s t e r i s ks r e f e r  t o  ove r s t ory t a x a  p r e s ent in und e r s t o r y ; und e r s t ory t a x a  inc lud e : B e tu l a  
l en t a  ( 1 0 ) , C a r y a  t omen t os a ( 8 , 9) , C e r c is c anad ens i s  ( 7 ,  8 ,  9 ) , F a gu s  g r a n d if o l i a ( 9 , 1 0 ) , 
�gno l ia a c umillata ( 8) , Morus rub r a  ( 7 ) �xyd end rum a r b or eum ( 7 ) . ----- N +=" +=" 
TABLE 30 . Average  Soi l and Topographic P rope r t ies  of Tu l ip Pop l a r  Comp l ex ; Tu l ip P op l a r-O ak Vege­
t a t ion : Tu l ip Pop l a r-Che s tnu t Oa k (V a r ian t s  4-5 ) , Tu l ip P op l a r-Whi t e  O a k  ( Va r iants  6 - 7 ) , 
Tu l ip P op la r-S out hern Red Oa k ( Va riants  8-9 ) , Tu l ip P op l a r-Northern R ed Oa k ( Va r iant 1 0 )  
Commun it ies . 
Va r iant 4 5 
S o i l-P arent  M a t e r i a l  Un it8 v v 
S o i l  Va r ia b l e 3 
--rhicknes s of A 1 hor iz on 1 . 0 1 . 0 Thi c knes s o f  A2 -A 3 hor izon 6 . 0  4 . 0  
Depth  t o  bedroc k  :,> 42 . 0  ) 42 . 0  
D epth to mott l ing .:> 42 . 0 .>42 . 0 
S and in A h o r i z on 30 . 0  30 . 0  
S i l t in A hor izon 50 . 0  so . 0  
C l a y  in A hor iz on 20 . 0 20 . 0  
S and in B hor i z on 10 . 0  2 2 . 0  
S i l t  in B ho r iz on 35 . 0  32 . 0  
C l a y  in B hor izon 5 5 . 0  4 7 . 0  
S tone vo lume 2 5 . 0  22 . 0  
Ava i. l o b le  water  6 . 8  5 .  6 
pH A 4 . 5  3 . 9  
pH B 4 . 0  4 . 3  
pH C 4 . 1  4 . 4  
S it e  Va r i a  b leb 
S lope ang l e  2 6 . 0  2 7 . 0  
Ave r a ge ex tern a l  protect ion 0 . 3  0 . 3  
R e l ie f  2 20 . 0  2 20 . 0  
Topographic length 3 6 . 0  3 6 . 0  
S l ope s hape  7 8 . 0  10 l .  2 
-
aUn its  a s  in  Tab l e  7 ,  page 1 5 2 . 
�e a s u r emen t un its  as  in T a b le  3 ,  p a ge 72 . 
cMea su remen t un its  as  in Ta b l e  4 ,  p a g e  8 1 .  
6 7 8 9 10 
v v v I I I I  
2 . 0  2 . 0 2 . 0  1 . 0 4 . 0  
9 . 0  4 . 0  9 . 0 3 . 0  1 6 . 0  
�42  . 0  :;;,42 . 0  �42 . 0  24 . 0  � 42 . 0  
3 3 . 0  40 . 0  3 3 . 0  24 . 0  �42 . 0  
1 5 . 0  20 . 0 1 5 . 0  1 5 . 0  2 5 . 0 
50 . 0  55 . 0  50 . 0  6 5 . 0  60 . 0  
35 . 0  2 5 . 0 3 5 . 0  2 5 . 0  1 5 . 0  
5 . 0  2 0 . 0 5 . 0 5 . 0 1 5 . 0  
2 5 . 0 40 . 0  2 5 . 0 45 . 0  60 . 0  
70 . 0  40 . 0  70 . 0  50 . 0  2 5 . 0  
35 . 0  30 . 0  3 5 . 0  10 . 0  40 . 0  
5 . 0 5 . 4  5 . 0 4 . 2 5 . 8  
3 . 9  6 . 3  3 . 9  4 .  7 5 . 1  
4 . 3  5 . 6  4 . 3  3 . 9  4 . 4  
4 . 1  5 . 5  4 . 1  4 . 4  4 . 4  
30 . 0  1 5 . 0  30 . 0  32 . 0  32 . 0  
1 . 2 3 . 3  1 . 0 1 . 1  4 . 0  
1 20 . 0  1 60 . 0  120 . 0  140 . 0  340 . 0  
3 6 . 0  1 6 . 0  3 6 . 0  1 6 . 0  1 6 . 0  




textured A and B horizon a s s oc i a t ed w ith the tu l ip pop l ar-white oak com­
munity s u ggests  that  impeded int erna l d r a ina ge may a ctua l l y result  in a 
more mes ic s ite by retaining s oi l  water  that w ou ld othe rwis e move awa y  
from this s it e  by gravitationa l f low . Furthe r , a compa r is on of the two 
convex s lopes  ( Ta b l e  30 , variants 4 and 6) s hows tha t  the commun ity 
characterized by the a s s oc ia t es Quercus a lb a  and Acer s a c cha rum are  
broad er  s l opes effecting a decre a s e  in a t  l e a s t  interna l d r a inage . 
On warmer , northwest  s l opes a s s oc i a ted w ith Fu l l erton and r e l at ed 
s oi l  s er ies , Lir iod end ron commun it ies  in midd l e  and upper dr aws may  be 
cha racterized by the preva l ence  of s eve r a l o a k  taxa , particu lar ly Quercus 
a lba (Table  2 9 , var iant 7 ) . Lir iod end ron a ls o  extend s  onto the convex 
s lopes  on the s e  s l opes ( Ta b l e  2 3 , var iant l l , p age  2 1 9 ) and in white  
oak-black  oak  commun ities of  upper  s l opes (Tab l e  1 5 , va r iant 9 ,  p a ge 
1 8 1 ) . 
Liriod endron-Quercus a lba d om in a t ed f or e s t s  a r e  wid e ly d is t r ibu ted 
thr oughout the deciduous fores t s ; S .  A .  F .  ( 1 954) fores t type 49 , ye l l ow 
pop l a r�hit e  oa k�ncr thern red oa k ,  occurs in the S outhern App a la chians 
on l ower  s lope pos itions , on coves and/or b enches  in the mounta ins  or 
other  f l a ttened area s ; occurr ing in loca l iz ed a r e a s , s im i l a r  to thos e 
recogn ized her e . Mos t of thes e c ommun itie s  a r e  probably  cons id ered 
s ec ondary stands even though tree s iz e  and a ge ind ic a te pe rmanence .  
Such a re a s  have been d es cr ibed by Braun ( 1 950 , p .  140 ) and are  gener a l l y  
cons ide red deve l opmenta l s tand s fo l l owing the d e a t h  o f  C a s tane a o r  f o l ­
lowing the remova l o f  commercia l ly import ant and forma l ly d ominant taxa 
such as  Quercus  a lba . Howeve r , the pres enc e  of both Lir iod end ron and 
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va r ious oak  t ax a  in the understory o f  the s e  G re a t  V a l l ey commun it ies 
su gges t commun ity permanence . 
On  s outhe a s t  lower leads a s s oc ia ted with Fu l l e rton s oi l s  and 
cherty d o l omit ic l ime s t one , Que rcus f a l c a t a  may  be a ma jor oak  taxon in 
a Lir iodend ron dominated c ommun ity ( Ta b l e  2 9 , va r i ant  8 ,  p a ge 243 ) , 
pres ence of C a rya  cord if orm is and F rax inus ame ricana sugges t a mes ic 
s ite , but pres ence of Quercus s t e l l a t a  sugg e s t s  a re l a t ive ly  dry one ; 
Juniperus virgin iana and Quercus muhl enbergii  s ug ges t a r e lat ive ly  high 
ba s e  s ta tu s . S oi l  and s ite properties (Table  30 , va r iant 8 ,  page 245) 
do  not s upport thes e pos tu lat ions ba s ed on ve getat ion . The tulip pop l a r­
whit e oak commun ity on the lower northe a s t  l e ad ( var iant 6 )  is from the 
s ame geogr aphic a r e a . S ince one s o i l  s amp le  was c o l lec ted for the whole 
a rea , t rue s oi l  d if f erences tha t d o  ex i s t  a re not  record ed . D if ferences 
in c ommun ity c ompos it ion ex is t when c omp a r in g  s lope a s pect , northe a s t  
s l opes a ppear  more mes ic than s outhe a s t  s l opes on the b a s is  o f  overs tory 
t axa . 
On s outhe a s t  midd le leads  of ca l ca re ous  s ha le  knob s Quercus  f a lcata  
is  an important oa k t ax on of  the Lir iod end ron d omina ted commun ity and 
Quercus ve lut ina , Quer cus coccinea and Acer  s a c cha rum a re important 
members  ( Ta b le 2 9 , va r iant 9) . In white oa k-moc ke rnuL hickory communi­
t ies  of upper leads  with the s ame a s pect  ( Ta b le 1 7 , var iant 1 5 ,  pa ge 
1 94) , Lir iodend ron is  a bs ent and Que rcus f a l c a t a is a m inor component . 
This s hift  in d ominance sugges ts that  s teep  environmenta l grad ien ts and 
perhaps d is tinc t bound a r ies ex is t betwe en the d if f erent c ommun ities . 
C onvers e ly , C a rya  tomentos a is a bs ent at the m id s lope pos it ion (Table  
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2 9 , va r iant 9 ,  page  243 ) and Que rcus a lba is a minor component . A com­
paris on of s o i l  and t opogr aphic properties ( Ta b le 30 , va r iant 9 ,  page  
245 , vs . Ta b le  1 8 ,  va r iant 1 5 , p age 1 9 6 )  is s ugges tive of a more mes ic 
s ite  d owns lope due to a more ava i l able water  b a s ed on s o il propertie s  
a lone and d u e  prim a r ily  to  lower s t one content . Potent ia l wa ter ava il­
abil it y  is  s l ig ht ly  greater  on mid s lope when pos it ion and ang le a re con­
s id ered ; the s teep upper  s lopes ( 60 percent) of the Quer cu s  a lba d om in­
a t ed community ( Ta b le 1 8 , va r iant 1 5 , page 1 9 6 ) los e water  rapid l y  where­
as  mid s lope occup ied by  the tu l ip poplar-s outhe rn red  oak  commun ity w i l l 
lose  le s s by runoff and a ls o  receive wa ter  f rom ups l ope . The increa s ing  
importance of t he dom inant and of  Acer s a ccharum a l s o  sugges t a mois t 
habitat . S ince  Que rcus f a lcata  dens ity and/or bas a l  a rea  w a s  corre la ted 
with low r e l ief , l e s s  s teepnes s ,  and deep s oi l s  ( p a ge 1 06-1 0 7 ) , it is 
probably at  the edge of its l imits  of tolerance  on the s e  s ites ; the 
taxon ' s corr e l a t ion with  low wa ter  ava i l abi lity  is due in part to its 
occurrence in a r e a s  w ith low mois ture ava i l a b i l ity b a s ed s o l e ly on s oil  
propert ies . 
M idd le  and upper nor the a s t d raw s of the Rom e Format ion a r e  in 
part  character iz ed by Lir iod endron-dominated  communit ies where  Qu e rcus 
rubra is a ma jor  cons t ituent and minor components  are Liqu id amba r 
s tyracif lua , P l a t an us occid enta l is and U lmus americana  (Table  2 9 , var­
ant 10) . Que rcus prinus commun ities  with Liriod endron a s  a c on s t ituen t  
a ls o  occupy the s e  s it e s  ( Table  2 3 ,  variant 10 , p age 2 1 9 ) . The mes ic 
nature  of the f ir s t  commun ity is  a l s o  sugges ted by s o i l  and t opographic 
prope r t ies  (Ta b l e  30 , variant 10) . The deep s oi l s  with a high s i l t  
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content are  probab ly co l luvium (Jeff ers on s e r ies ) from wea thered in t er-
bedded sand s t one and s ha le .  High s tone vo lume decre a s e s  wa ter ava i l -
abi l ity  but this is ba l anced in part  by ex terna l protec t ion and a c on-
cave s hape . Compa r is on with upper convex s l opes on this bedrock forma-
tion ( cf .  Ta b le  2 1 , va riant  2 ,  page  2 12 ) i s  an obviou s  c ont ra s t  in s oi l  
propert ies and ve g e t a t ion types suppor ted ; a l though c l os e t o  each other  
in a c tua l d is tance , the Que r cus p r inus c ommun it ies of the leads  and t he 
tu l ip pop la r-n orthe rn red oak  d r aw commun it ies are  miles  apart  eco-
logica l l y .  Aga in , s harp  grad ients ex is t between the d r ier , hotter  lead 
s ites d ominated by Quercus prinus ( Table  2 1 , va r iant 2)  and the cooler , 
mois ter  draw s ite s  d om inated by Lir iodendr on or Quercus prinus w it h  
ma j or mes ophytic t ax a  a s  con s t ituents ( cf .  Tab le  2 3 , va r iant 10 , p a ge 
2 19 ) . In add it ion to  de eper , s i l t  loam- tex tured s oi ls , thicker  A 
hor izons , p articu l a r ly A 1 ho r iz ons , gre a t ly incre a se  wa ter  ho ldin g  
capa c ity  and c a t ion ex c hange c apa c ity  in the mine r a l  s o i ls in thes e 
tu l ip pop l ar-nor thern red oa k c ommunit ies . Low t ota l overs tory dens ity 
and ba sa l area  in the Lir iod end r on commun ity  sugges t p a s t  d is turbance , 
a lthough d is turbance d oes not appe a r  to  be a res u lt of Ca s tanea ' s  
dea t h .  Unders t ory c ompos it ion s ugg e st s  a mes i c  s ite bu t d e gree of 
s t a b i l ity cannot be eva luated . 
M ixed Mes ophy t ic C omp lex 
Braun ( 1 950 ) cons id ers  m ix ed mes ophytic f ores ts  of the Cumber l and 
Mount a ins as the ge ographic and opt ima l c enter  of deve lopment of e a s t ern 
North Ame r ican d e c iduous  f ores ts . In s ever a l s tudies (Braun , 1 9 35 , 1 940 , 
1 942)  conducted in the Cumber l and Moun t a ins , s he recognized a centr a l , 
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und ifferentiated , heterogenous c l imax f ores t ,  which s he te rmed the Mixed 
Mes ophytic Fore s t  As s oc iat ion . This "a s soc iat ion-abs tract" was cha rac­
teriz ed by the pres ence and s hif t in g  d om inance of certa in tree  taxa  wit hin 
thes e he terogenous communities  such tha t  no one or two t axa bes t cha ra c­
ter ize the communit i es ; the primary dom inant taxa 2 re : Acer s a ccha rum , 
T i l ia heterophy l l a , Liriod end ron tu l ip if e r a , Fa gus grand if o l ia , Aes cu lus 
octandra , Quercus rubra and Quer cus a lba . For e s t  cha racteriz ed by the s e  
taxa were  not c on f ined to  any particu l a r  a s pect , pos it ion or form in 
certa in pa rts of the Cumbe r lands . However , a s s ociat ion-s egregates  con­
t a in ing one or more d om inants of the und iff erentiated m ixed mesophy t ic 
fores ts cou ld d eve lop a s  a resu lt of environmen t a l changes a s s ociated 
with a lt itude <� -� - ,  the sugar  map le-bas swood-buckeye s e gregates  a t  e le­
va tion) , a s pect  and a l t itud e (� ·� · ,  ches tnut-sugar  maple-tu l iptree  
s e gregate )  in add it ion to non- re l a t ed eda phic or phys io graphic a l ly con­
trol led c ommun ities  (� · £ · ,  oak-ches tnut) . 
Recent s tud ies  in the Cumber l and s a ls o  rec ogn ized s ome of thes e 
s e gregates  and es t ab li shed othe rs ; C abrera  ( 1 9 69 )  noted tha t s egregates  
previous ly d om ina ted by  Cas tanea d en t a t a  were  in a tr ans it iona l s t a ge 
and Saf ley  ( 1 9 7 0 )  recognized low e levat ion s egregates , � -� · ,  white oak­
beech . 
Away  from the ge ographic c en te r , Braun a s s erts  that mixed mes o­
phyt ic f ores t s  are  res t r icted to  d epr e s s iona l a r e a s  r an g ing f r om draws  
of ridges  to ravines  and gorges ; the number of ind ic a tor taxa  a l s o  de­
creas e s . This is  p articu l a r ly true  of  f ores ts  in the Oa k-Che s tnut Fore s t  
Reg ion , ex cept in the S outhern App a l a chian Mounta ins where  the m ix ed 
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mes ophytic  i s  a ls o  we l l -deve loped and o f  cons iderab le  a rea l ext ent . 
I n  t hes e moun t a ins , s lope a s pect and a ttendant m icroc l im a te is pr obably  
important in s egrega t in g  m ixed mes ophy t ic commun it ies and representative 
t axa ; thes e c ommunit ies are apparen t ly c onf ined t o  the coo ler , north 
s l opes and draws (Whittaker , 1 95 6 ;  C hapman , 1 9 5 7 ; Thomas , 1 9 66) . 
Whit t a ker ' s ( 1 9 5 6 )  s tudy of fore s t  p att ern in the Great  Smokies 
recogn iz ed the wide  deve lopment of these  commun i t ies ; in the Appa la chians , 
thes e a re ca l l ed "cove hardwood " f ores ts . Ca in ( 1 94 3 )  and Whit taker  
cons ider t hese  f ores t s  to  be of great  ant iqu ity  ( prob a b l y  Tertiary) . 
Accord ing t o  thes e authors , the S outhern Appa l a chian area  c an be con­
s id ered a center of d eve lopment of c ontemporary d e c iduous f ores ts if vege­
tat iona l and environmenta l  d ivers ity , a ge of the area , and end emism a r e  
bas ic cr iteria . 
Accord ing t o  B raun ( 1 9 5 0 ) , m ixed mes ophy t ic communit ies in the 
Rid ge and Va l ley  province are  r es tricted to  c oo l , mois t s ites  of sma l l  
exten t . S in g l e  c ommun it ies do not c ome c l ose  t o  the d ivers ity of taxa 
( greater  than 30)  a s s oc iated with f ores t s  of the C umb e r l ands and Smokies . 
C ommuni t ies corre l a t ed with the Harr isburg  penep l a in occupy s lopes of 
va l l eys  cut int o  the penep l a in .  In t he s e  commun i t ies , Fagus gr and if o l ia 
is a univers a l  cons t ituent ; s he specific a l ly mentions  the d om inance of 
Fagus  in  coves of C l inch and P owe l l  Moun t a ins north of the s tudy area  
a lt hough t he cre s t s  of  thes e mounta ins a re corre l a ted wit h  the S chooley 
penep l a in .  In  t he Cumbe r l and Moun t a ins , the taxon d om inated commun it ies 
at e l evat ions be low 2000 feet . 
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C ommunit ies w ith d om inant taxa genet ica l ly r e l� ted t o  m ixed 
m es ophyt ic commun ities or a s s ociat ion-s e gregates  � re l im it ed in a creage , 
c on f ined t o  c e rt a in l ower north s lopes and certa in d r aw pos it ions and 
veget at ion groups a re d iff icu l t  to define ( Ta b l e  3 1) ; they a r e  particu-
l a r ly a s s oc i�ted w ith the Dand r id ge s oi l s  and topog r a phy of the c a lcar-
eous S evier , Athens or Ottos e e  s ha le s ites  (Unit I ) . Throughou t t hes e 
commun it ies , F a gus  grand if o l ia , Quercus a lba , Que rcus rubra and Acer 
s a ccha rum are  the d om inant tax a . The pres ence of P inus e c hina ta and 
P inus vir g in iana r ef lect  pas t d is turbrance  and/or  d r i e r  habitats ; 
apparent l y , Cas t anea  has not been a m a j or con s t ituent throughout the s e  
commun it ie s . Aes cu lus  octandra  and Til ia heterophy l l a , ind ica tor taxa 
of mixed  mes ophyt ic c ommunities , are  minor cons t ituents  when c ommun it ies 
are c ons id ered as a whole , but may be important c ons t ituents in ind ividua l 
c ommun ities  ( va r iants 7 ,  8 ,  1 1 ) . C o l l ective ly , thes e c ommunit ies a re  
f loris t ica l ly divers e w ith 3 6  overs tory taxa ; howeve r , the pre s ent 
samp les  inc lude taxa that are  not c ommon ly  a s s oc ia ted w it h  m ixed mes o-
phytic c ommunit ies , � -� · ,  P inus virginiana , P inus e chinata  a nd Que rcus 
s t e l la t a , and do not c ont a in t axa  recognized as c ons t ituents e ls ew here , 
� -� · ,  Tsuga c anadens is , Ma gn o l ia f ra seri  (Braun , 1 950 ; Whit t a ke r , 1 9 5 6) , 
or Ha l e s ia  c aro l in iana , C ladas tris lutea (Whittake r , 1 9 5 6) . The l a s t  
f our d oub t les s oc cur o r  d id occur in some c ommunit ie s  o f  the Great  Va l l ey 
(bas ed upon he rbarium record s )  but s amp l ing inten s ity  of f ores t d e s truc-
tion has n e ga t ed the ir inc lus ion . 
The b e s t  repres ented m ix ed mes ophytic  s e gr e ga t es here  a r e  the 
beech and beech-white oak commun ities (Ta b l e  3 1 , v a r iants l - 5 ) , but an 
Var iant 
S o il-P a r ent  M a t e r ia l Unit8 
Mean D en s i ty-Bas a l  Area/Acre  
Number of P lots (Stands ) 
S lope D ir e c t ion 
S lope Pos it ion , Form 
b Taxa 
Acer rubrum 
Acer s a ccha rum 
AeSCu lus octandra 
Carya c ord iformis 
Carya g labra  
Ca rya ovat a  
Carya OVaTI.s 
C a rya t omentos a 
castanea d entata  ( d ead) c 
Fagus grand if o 1 ia 
F rax inus ame r icana  
Fraxinus penn s y lvanica 
Jug l.ans n igra 
Liriod en�tu l ip if e r a  
Liquidambar s tyracif lua 
M orus rubra  
� "S"'YfV8 t ic a 
Oxyd end rum a rboreum 
P inus echinata  
P inus virgin iana 
PTatanus occid en t a l is 
Quercus  a lba  
Quercus Pririus 
Quercus rubra 
Quercus s t e l l a t a  
Tilia  het e r ophy l l a  
U lmus amer icana 
l 
I 
100- 1 30 
3 ( 1) 
NW 
Ll 
6 . 0  
9 . 0*d 
0 . 0 
0 . 0  
0 . 0  
0 . 0 
0 . 0  
23 . 0  
0 . 0  
83 . 0* 
0 . 0 
0 . 0  
0 . 0 
14 . 0  
0 . 0  
0 . 0  
0 . 0  
4 . 0  
0 . 0  
2 7 . 0  
0 . 0  
14 . 0  
0 . 0 
20 . 0  
0 . 0 
0 . 0 
0 . 0 
aUn its  a s  in Tab l e  7 ,  p age 152 . 






M ,  U l  
3 . 0*  
0 . 0* 
0 . 0 
0 . 0 
10 . 0  
0 . 0 
0 . 0  
2 5 . 0* 
0 . 0  
5 3 . 0* 
0 . 0  
0 . 0  
0 . 0  
0 . 0 
0 . 0 
0 . 0 
l l . O  
8 . 0* 
3 7 . 0  
1 7 . 0  
0 . 0  
30 . 0  
0 . 0 
0 . 0* 
7 . 0 
0 . 0 
0 . 0 
3 
VII 
90- 1 30 
6 ( 1 )  
NW 
M l  
5 . 0* 
0 . 0* 
0 . 0* 
3 . 0* 
32 . 0* 
0 . 0 
2 . 0 
8 . 0  
2 . 0 
43 . 0* 
7 . 0 
0 . 0  
0 . 0  
0 . 0 
3 . 0* 
0 . 0 
0 . 0  
9 . 0  
3 . 0  
9 . 0 
0 . 0  
so . 0  
6 . 0  
9 . 0* 
0 . 0 
0 . 0  




8 ( 1 ) 
SE  
L ,  M l  
5 . 0* 
14-. 0* 
0 . 0 
0 . 0  
2 . 0* 
0 . 0  
1 6 . 0  
2 1 . 0 
10 . 0  
7 1 . 0* 
0 . 0  
0 . 0  
0 . 0  
0 . 0 
0 . 0 
0 . 0 
0 . 0* 
2 . 0 
0 . 0 
0 . 0  
0 . 0 
45 . 0* 
0 . 0 
7 . 0*  
3 . 0  
0 . 0  




5 ( 2 ) 
NW 




9 (2 )  
NW 




4 ( 1 ) 
NW 
L ,  M ,  Ud 
Average I mportance Va lue 
0 . 0 
7 . 0* 
0 . 0 
0 . 0  
6 . 0  
8 . 0  
0 . 0 
0 . 0  
2 . 0 
82 . 0* 
0 . 0  
0 . 0  
0 . 0  
6 . 0  
0 . 0  
0 . 0  
0 . 0 
0 . 0  
0 . 0  
o . o  
0 . 0  
30 . 0  
2 3 . 0  
2 9 . 0  
0 . 0 
0 . 0  
0 . 0  
0 . 0 
35 . 0* 
0 . 0  
0 . 0  
7 . 0* 
9 . 0  
0 . 0  
0 . 0* 
l . O  
7 1 . 0* 
0 . 0* 
0 . 0  
0 . 0 
4 . 0  
0 . 0  
0 . 0  
0 . 0 
0 . 0 
0 . 0  
5 . 0  
3 . 0  
20 . 0* 
0 . 0  
36 . 0  
0 . 0  
0 . 0  
2 . 0 *  
0 . 0* 
14 . 0  
24 . 0  
4 . 0  
8 . 0  
0 . 0 
0 . 0  
2 3 . 0  
0 . 0  
4 6 . 0* 
0 . 0 
0 . 0 
5 . 0  
1 9 . 0  
7 . 0 
12 . 0  
0 . 0 
4 . 0  
0 . 0  
10 . 0  
0 . 0 
1 9 . 0  
0 . 0  
0 . 0  
0 . 0 
5 . 0 
0 . 0  
8 
v 
1 90- 100 
4 ( 1 ) 
NW 
Ll  
0 . 0 
3 8 . 0* 
0 . 0  
2 . 0 
1 9 . 0  
3 7 . 0* 
5 . 0  
0 . 0  
0 . 0 
6 . 0* 
10 . 0  
0 . 0  
2 . 0 
4 . 0  
2 . 0 
0 . 0  
0 . 0* 
2 . 0 
0 . 0  
0 . 0* 
0 . 0  
10 . 0  
4 . 0  
2 6 . 0  
0 . 0  
30 . 0  




7 ( 2 )  
NW 
Ld 
0 . 0 
33 . 0* 
1 7 . 0  
7 . 0 
14 . 0  
l l . O* 
3 . 0  
0 . 0  
0 . 0  
10 . 0* 
0 . 0* 
0 . 0 
0 . 0 
14 . 0  
0 . 0  
0 . 0 
2 . 0 
0 . 0  
0 . 0 
0 . 0  
2 9 . 0  
3 . 0  
l l . O  
4 . 0  
0 . 0  
7 . 0 




9 (2 )  
NE 
L ,  M ,  Ud 
12 . 0* 
1 1 . 0* 
5 . 0  
5 . 0  
40 . 0 
1 6 . 0  
2 1 . 0 
0 . 0 
0 . 0 
1 5 . 0* 
3 . 0* 
8 . 0  
8 . 0  
1 5 . 0  
0 . 0 
1 . 0  
5 . 0  
0 . 0* 
0 . 0 
0 . 0  
0 . 0  
2 3 . 0* 
8 . 0* 
5 . 0* 
0 . 0 
0 . 0 
0 . 0  
2 5 3  
l l  
I I I  
1 10-90 
S ( l ) 
NW 
L ,  M l  
3 . 0* 
2 6 . 0* 
2 3 . 0* 
0 . 0 
0 . 0* 
1 8 . 0  
3 . 0* 
0 . 0 
5 . 0 
2 6 . 0  
0 . 0 
9 . 0 
6 . 0  
3 . 0 
0 . 0 
0 . 0 
0 . 0  
0 . 0 
0 . 0 
0 . 0 
0 . 0 
20 . 0  
34 . 0  
4 . 0  
0 . 0 
25 . 0  
0 . 0 
bTaxa present  but w ith I . V .  of < 5 . 0 ;  va riant in pa renthe s is : Betu la a l le ghen iensis  ( 8) , C arpinus caro liniana ( 9 ) , G l ed its ia t r i..a c anthos 
( 9) , Ma gno l ia a cuminata  ( 6 ) , P runus s e rotina ( 5 ) , Quercus coccinea  ( 4) , Quercus muhlenbergii ( 6) ,  S a l ix n igra ( 9 ) , S a s s afras  a 1b idum ( 4) , U lmus 
a l a t a  ( 3 , 4 ,  5 ) . 
--
TABLE 3 1  ( c on t inued) 
cS tump s/acre ( abs o lute d ens ity) . 
dA s t e r is ks refer to overs tory taxa pres ent in the und ers tory ; und e rs tory taxa inc lud e : Cercis canadens is ( 3 ,  1 0 ) , C omus 
f lorida (2 ,  3 , 4 ,  6 ,  7 ,  10 , 1 1 ) , Morus rubra ( 10 ) , P runus s e rotina ( 3 ,  4 ,  10) , Qu e rcus coccinea (2) , S a s s a f ras a lbidum (2 , 8 ,  
1 1) . 
--
254 
2 5 5  
� l ternat ive t o  F agus d om inated c ommun ities may b e  a beech-sugar  map l e  
community (va r i�nt 6) . C ommun it ies c onta in ing A c e r  s a ccha rum , Aes cu lus 
�nd/or Ti lia a s  d omin ant  t ax a  (var iant 7 ,  8 ,  9 ,  and 1 1 )  superf ic ia l ly 
res emb le  sma l l- sc � l e  repres en t a t ives of sugar map le-bas swood-buckeye 
f ores ts d e s c r ibed by B raun ( 1 9 50 , Ta b l e  2 ) ; the importance of Fa gus 
and oa k and hic kory taxa in c erta in s tands ind icate a d if ferent  environ­
menta l regime and sugge s t  re l at ion s hips or at  le a s t  proxim ity to sur­
round ing Quercus a lba  and/or Que rcus prinus communit ie s . 
S oi l  and s it e  c haracte r is t ics (Tab le  32 ) vary among s oi l-parent  
materia l un its but ava i lab l e  water  ho ld ing c apacity is more or les s re­
l ated to increas ed  s o i l  d epth . The deepes t soils  of Un it I are  a s s oci­
a ted w ith thes e c ommunities ( va r i ants 4 and 10) . Thic ke r  A horiz ons in the 
sugar ma p le-b a s swood-buckeye c ommun ities  (va r iants 7 ,  8 ,  1 1) a re  a con­
s equence of  add it ion of  organic matter  and subsequent incorpora t ion 
into  m inera l s oi l ; this increa s e  in organic matter  resu l ts in a higher 
C . E . C .  and increa s ed  water  ava i l a b i l ity and ref lects a mes ic habitat . 
Steep  s lopes �re  a s s oc ia ted w ith  a l l  communit ies . 
P rotect ion a f f orded by s eparate  topographic un its is cha r a cter­
is t ic of the s e  c ommunities . This re lat ions hip is the best  evid ence  in 
this s tudy of p r otect ion a f f orded by  "acros s -va l l ey" l and f orms on com­
munity occurrence whereas  t he c orre l a t ion between the deve l opment of 
cert a in mesophytes  and s oi l  cha racterist ics , s l ope angle  and s lope s hape  
( var iants 1 ,  2 ,  3 ,  4 ,  8 ,  Ta b le 32)  is anoma l ous to other  obs ervat ions 
on d is tr ibut ion of  thes e taxa . The r ather s pecif ic s it e  requirements 
and mes ophytic na ture  of Acer  s a ccha rum , Fa gus , Aes cu lus and Ti l ia is 
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TABLE 32 . Ave rage S oi l  and Topographic P ropert ies of Mixed Mes ophytic  C omp l ex and C ommun it ies . 
Va r iant l 2 3 - 4  5 6 7 8 9 10 
l l  
S oi l-P a r ent Ma t eria l Unita I I VI I I I I I v v I I I I  
S o i l  Var iab leb 
--rhickne s s  of A 1 horizon 1 . 0  1 . 0  0 . 0  0 . 0 0 . 0 
0 . 0  1 . 0  2 . 0 0 . 0  0 . 0 3 . 0  
Thicknes s  o f  A2 -A3 hor izon 3 . 0  3 . 0  6 . 0  3 . 0  2 . 0 
3 . 3  3 . 0  4 . 0  1 . 0  2 . 0 12 . 0  
D epth t o  bedrock 24 . 0  24 . 0  �42 . 0  .> 42 . 0  15 . 0  2 3 . 0  24 . 0  � 42 . 0 � 42 . 0  
30 . 0  � 42 . 0 
D e�th to mot t l in g  24 . 0  24 . 0  3 6 . 0  � 42 . 0  1 5 . 0  2 3 . 0  24 . 0  �42 . 0  2 3 . 0  
30 . 0  �42 . 0  
S�nd in A hor izon 15 . 0  1 5 . 0  55 . 0  3 5 . 0  3 8 . 0  12 . 0  15 . 0  30 . 0  7 . 0  
2 7 . 0  20 . 0  
S ilt in A hor izon 65 . 0  65 . 0  30 . 0  40 . 0  4·6 . 0  65 . 0  65 . 0  45 . 0  5 7 . 0  
50 . 0  55 . 0  
C la y  in A horizon 2 5 . 0  2 5 . 0 15 . 0  2 5 . 0  1 5 . 0  22 . 0  2 5 . 0  2 5 . 0  34 . 0  
22 . 0  2 5 . 0  
S and in B horizon 5 . 0  5 . 0 50 . 0  1 5 . 0  42 . 0  20 . 0  5 . 0  10 . 0  7 . 0  
20 . 0  1 5 . 0  
S i lt in B hor izon 4 5 . 0  45 . 0  2 5 . 0  52 . 0 40 . 0  45 . 0  45 . 0  50 . 0  55 . 0  
4 8 . 0  65 . 0  
C l a y  in B horizon 50 . 0  50 . 0  25 . 0  32 . 0  1 7 . 0  35 . 0  50 . 0  40 . 0  
3 7 . 0  3 1 . 0  20 . 0  
S t one  vo lume 10 . 0  10 . 0  5 . 0 1 5 . 0  20 . 0  2 6 . 0  10 . 0  40 . 0  
2 2 . 0  30 . 0  50 . 0  
Ava i lable  wa ter  4 . 2  4 . 2  7 .  l 6 . 6  2 . 4 3 . 8  4 . 2  5 . 4 
6 . 6  4 . 4  3 . 3  
pH A 4 . 0 4 . 0 4 . 4  3 . 6  4 . 6  5 . 4 4 . 0  5 .. 2 
4 . 2 4 . 1 4 . 3  
pH B 4 . 0  4 . 0  4 . 0  4 . 3  4 . 3  4 . 1 4 . 0  4
�
. 5 5 . 3  4 . 5  5 . 7  
pH C 4 . 0  4 . 0  4 . 1 4 . 1 4 . 4 4 . 5  4 . 0  5 . 4
 6 . 1  5 . 0 5 . 5  
S ite  Va r ia b le c 
S lope angle  60 . 0  33 . 0  52 . 0 67 . 0  60 . 0  60 . 0  38 . 0  62 . 0  
34 . 0  32 . 0  68 . 0  
Average externa l protect ion 1 1 . 3  0 . 6 2 . 9  8 . 9  1 . 5  5 . 8  3 . 2  9 .  l 1 1 .
4 0 . 4 0 . 3  
Re l ief  140 . 0  140 . 0  140 . 0  140 . 0  200 . 0  150 . 0  140 . 0  2 80 . 0  
2 60 . 0 2 30 . 0 340 . 0  
Topographic l ength 1 6 . 0  1 6 . 0  1 6 . 0  1 6 . 0  1 6 . 0  1 6 . 0  1 6 . 0  14 . 0  
14 . 0  12 . 0  7 . 0 
S lope s hape 62 . 6  7 1 . 2  88 . 5  88 . 5  105 . 5  85 . 3  108 . 3  8 7 . 0  
94 . 0  100 . 7  l l0 . 8  
8Un its a s  in Tab le  7 ,  p age  1 52 . 
bMeasurement units a s  in T a b l e  3 ,  p a ge 72 . 
cMeasurero ent  unit s a s  in T a b l e  4 ,  p age 8 1 .  
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we l l  known (Powe l l s , 1 9 65 )  �nd has been d ocumen ted in other c ommun it ies 
rec ognized in this s tudy .  The c orre l at ion of F a gus  w ith  s ha l low s o i l s  
2nd s teep s lopes ( page 1 30 ) wa s  in f a ct i t s  corr e l ation with thes e Un it 
I s ites  character ized by environments tha t  are  appa r ent ly mod if ied by 
ex terna l protect ion . I n  the Harva rd Fore s t , Ras che ( 1 9 5 8 )  a s s e rts  that 
Fagus is concentra ted at  edges of l ower conc ave areas  , near the b a s e  of 
long s l opes , in p laces  w ith c ons iderable  t opographic s hade ( p r otect ion) . 
These  a reas  were chara cteriz ed by a hum id a tmos phere , wel l-d r a ined s oil s , 
and l ow n ight temperatures . P resumab ly , protect ion ind irec t l y  affects  
lower a ir and s oi l  temperatures , d e c rea s e  l ight dura t ion and l ight in­
tens ity (da ily  bas is ) , inc re a s es hum id ity and l owe rs  evapotrans pira t ion . 
The degree of envir onment a l  mod if ica t ion is appa rently  suff icient enough 
to a l low d ominance of mes ophytes  on r e la t ive l y  s ha l low s oi l s  and on leads . 
As a proponent of monoc l imax the ory , Braun ( 1 9 5 0 )  postulated t hat 
thes e l imited c ommun ities were  forerunners  to  "Fores t Reg ion " c l imax 
commun ities  of mixed mes ophy t ic f or es ts ; the m ixed fores t s  wou ld d eve lop 
� s  future eros ion cyc les mod if ied l and f orm and s o i l  deve l opment . S he 
s tates  "that  the s e  m ixed mes ophy t ic commun it ies � r e  not r e l ic s  of a 
f orme r more extens ive mixed mes ophy t ic reg ion (mixed fores t of the 
Te rtiary)  s eems certa in becau s e  of their l im it a tion to surfa ces  pro­
duced in the l a s t  ( or pres ent )  e r os ion cyc l e . " S ince s he a l so  be l ieved 
that ma j or ve geta t iona l shifts  of d e c iduous  tax a  d id n ot occur dur ing 
P le is tocene , the s e  c ommun it ies w ou ld not repre s ent r e l ic s  of a pas t 
migra tion . 
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I n  the l ight o f  cur rent concepts o f  d ynamic equ i l ibr ium (Ha ck , 
1 9 60 )  � s  oppos ed to  cycles  of eros ion , corr e l a t i on with penepla ins 
( p a s t , pres ent or future) is que s t ionab le . I f  the s e  l and surfaces  a r e  
i n  f act  o ld , i t  s eems ent ire ly pos s ible that this a rea  wa s a p a r t  o f  a n  
ext ens ive mixed Tertiary  fores t and tha t migrat ion and/or e l im inat ion of 
l oca l a s s emb l a ges with changing environments  cou ld e ffect  s egregat ion of 
t ax a  a c cord in g  to  ecologica l amp l itude . 
The theory that dec iduous f orest  were  unmod if ied dur ing  the 
P leis tocene w� s promoted by B raun but it has  oppos it ion today  (Whitehead , 
1 9 65 ;  Watts , 1 9 70 ) ; po l len prof i le s tud ies in the s out he a s t  ind icat e 
thB t  northern e lements such a s  P icea  and P inus res inosa  were  fores t c on-
s t ituent s dur ing  the ice a ge ( Cra ig , 1 9 69 ; Watts , 1 97 0 ) . Forest  taxa 
in the Cumbe r l and Mounta ins of Kentucky and d e c iduous  f ores t of Penn s y l -
vania and Virgin ia may  have m igrated  s outhwa rd and f ound r e fuge in a r e a s  
s u c h  a s  the Great  Va l l ey of E a s t  Tennes s ee where  s o i l s  and topographic 
f e a ture s  would meet their s ite requ irements and where  c l imate may have 
been more favorable  due to the l ower e leva t ion re l a t ive to  the p lateau  
and mounta ins to  the west  and the B lue Rid ge M ounta ins  to the eas t .  As  
the ice receded , with d eve lopment of wa rme r  c l imates , m ix ed mes ophyt ic 
t ax a  may  have migra ted to the Cumber land and App a l a chian a reas  where 
they now d ominate ; rep l acement by oak  and hic kory ( and C a s tanea dent ata )  
t axa  w ith wider  l im its of tolerance  and conf inement of  s ite  res tricted 
m ixed mes ophytic taxa may have f o l l owed lead in g  to pres ent-d ay fores t 
c ommunity  d is t r ibut ion in the Gr eat  V a l l ey .  
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O ther Vegetation 
P ine  veget a t ion . P ine-dom ina ted c ommun it ies in o ld-growth fore s t s  
o f  the Gre at Va l ley are  l imited in a re a l  ex tent  ( Ta b l e  3 3 ) . A commun ity 
d om in a t ed by P inus virginiana occurs on n orthe a s t  lower leads  on 
prominent s ands tone  r idges ( Tab le 3 3 , var iant l ,  Un it I I I ) , other 
important taxa a r e  P inus s trobus , Quercus p r inus , and Que rcus rubra . 
Tota l d ens ity and bas a l area  ind ic ate  tha t the c ommun ity is  one of l ong 
s tand ing . The pred om inance of this "old f ie ld pine"  on a lower s lope 
not f a r  f r om  cu l t iv a ted l and and the fact  that p ines a r e  a bs ent in the 
unders tory ind icate  that cont inued s tabil ity is  que s t ionable . Further 
the S .A . F .  ( 1 9 54)  type 7 9 , Virgin ia pine d om inated , is c ons idered 
s ec ond a ry ; the ye l low p ine f or e s t  type of TVA ( 1 94 1 )  i s  a s s ocia ted with 
dry r idges  of  the up l and s and old f ie ld s  and inc lud es  a re a s  d om inated by 
P inus virgin iana and P inus echina ta . Othe r s tud ies in this reg ion con­
s id e r  P inus virgin iana commun it ies a s  s ec ond a ry fores ts  (Chapman , 1 95 7 ; 
Thomas ,  1 9 66 ;  S a f l e y , 1 9 70 ) , but B raun ( 1 9 50 ) , Whitt a ker  ( 1 95 6) and 
Rac ine  ( 19 6 6) note t ha t  habitats  character ized by s ha l l ow s andy s o ils , 
upper , s ou th-f a c in g  a s pects cou ld conc e ivab ly  s upport p ine c ommun it ies 
ind e f inite ly bec aus e of the xeric  nature of such  s ites  and adaptive 
phys i o l og ica l and morpholog ica l features of p ine t ax a  s uch  as abi l ity 
to photos ynthes ize  at high l ight intens ity ( Kramer a nd Decker , 1 944 ) , 
"c los ed "  m inera l c y c l e  (Monk , 1 9 66) , and drought tol e r ance  (Parke r , 
1 9  69) . 
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TABLE 33 . P ine Ve g e t a t ion :  Vir g inia  P ine  (Var iant l ) , Whit e P ine 
( Va r iants 2 - 3) , and S hort  l e af  P ine-O a k  (Var iant 4)  Commun itie s . 
v� riant l 2 3 4 
S oi l-P a rent M� ter ia l Unita I l l  I I I  VI I 
Mean Dens ity-Ba s a l Area /A cre 120- 1 10 1 10 - 1 10 1 2 0 - 1 30 120- 100 
Number of P lot s ( Stand s )  5 (  l)  l ( l ) 8 ( 1) 4 0) 
S lope D irect ion NNE NNE NW SE 
S lope P os it ion , Form Ll Md M l  M l  
Taxab Average  I mportance Va lue 
Acer s a ccha rum O . O*d 0 . 0  0 . 0* 1 5 . 0* 
Betua l l ent  a 7 . 0* 0 . 0  0 . 0 0 . 0 
Cary a c aro linae-s eptentriona l is 0 . 0  0 . 0  0 . 0 2 6 . 0  
Cary a g la bra  9 . 0  3 7 . 0  14 . 0  5 . 0  
Cary a ova l is 3 . 0  0 . 0 6 . 0  0 . 0 
Carya t omen tos a 0 . 0  0 . 0  1 6 . 0  1 5 . 0* 
Ca s tanea dent a t a  ( d e ad ) C 0 . 0 10 . 0  0 . 0 1 3 . 0  
Corn us f l orida 8 . 0* 0 . 0* 0 . 0* 0 . 0* 
Fagus  grand if o l ia 0 . 0 1 8 . 0  0 . 0* 3 . 0  
Lir iod end r on tu l ipifera  3 . 0  0 . 0 0 . 0  0 . 0  
Liquidambar  s tyra c if lua 7 . 0* 0 . 0 0 . 0 0 . 0 
Nys s a  s y lvat ica  0 . 0  0 . 0 6 . 0* 4 . 0  
Oxyd end rum arboreum 0 . 0* 0 . 0 0 . 0 9 . 0* 
P inus echinata  4 . 0  0 . 0  1 6 . 0  4 6 . 0  
P inus s trobus 40 . 0  145 . 0  10 8 . 0* 0 . 0  
P inus virgin iana 82 . 0  0 . 0 0 . 0 5 . 0  
Quercus  s lba 10 . 0  0 . 0 14 . 0  4 . 0  
Quercus coccinea  0 . 0  0 . 0  3 . 0  2 8 . 0  
Quercus f a lcata  0 . 0 0 . 0 4 . 0  9 . 0  
Que rcus prinus 12 . 0* 0 . 0 0 . 0 0 . 0 
Quercus rubra 1 2  . 0* 0 . 0 0 . 0 0 . 0* 
Que rcus s te l la t a  0 . 0  0 . 0 4 . 0* 10 . 0  
Que rcus ve lut in a  0 . 0 0 . 0 7 . 0 1 5 . 0  
a
Units  a s  in T a b l e  7 ,  p a ge 152 . 
bTaxa pres ent but w ith l . V . < 5 . 0  in any c ommunity ; va riant in 
parenthes is : Acer  rubrum ( l ,  4) , Jug lans n i gra  ( l ) , Morus rubra ( 3) , 
S a s s a f r a s  a lb i� ( 2 , 3 ) . 
cS tumps /acre  ( a bs o lute dens ity) . 
dA s teris ks refer  to  ove rs tory tax a pres ent in the unde r s t ory ; 
und ers t ory taxa in c lude Acer ru brum ( 4) , Ae s cu lus  oc t andra ( 1 , 3) , C e rcis 
canadens is  ( 3 ) , Fraxinus�r icana ( 3) , P r unu s s erot ina  ( l ) ,  S a s s a f r a s  
---
a lbidum ( 3 )  , U lmus rubra ( 3) . 
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S o i l  ( probably  Jeff ers on)  and s ite c ha r acteris t ic s  ( T�b le 34 , 
var iant 1 )  of this  c ommun ity  are  s im i l a r  t o  other non-ca lc a re ous s and -
s tone s ites ; the appa rent d ryne s s  of  the s ite ba s ed on ava i la b le wa t e r  
i s  mod if ied to  a degree by s lope a s pect  and s lope pos it ion a lthough 
a s s oc ia ted s lope s teepne s s  wou ld cause  a c c e l e r a ted runoff and d r a inage . 
The corre l a t ion with  s and in the A h a s  been noted ( p a ge 14 1 ) . 
On thes e s ame s lopes , p ine c ommun itie s  may extend into  the d r aws 
but t he d ominant is P inus s trobus ( Table  3 3 , var i ant 2 ,  page 2 60 ) ; a l-
though the commun ity is ba s ed on one p l ot , it  is s eparated he re  to  i l lus-
trate  an  a lternat ive t o  Lir iodend ron commun it ies (Table  2 9 , variant 10 , 
page 243) ; the l a t ter  are  f a r  more extens ive but casua l obs ervation in-
d ica tes tha t sma l l , depres s iona l  area s  on t he se  s and s tone r idges d om in-
ated by P inus s tr obus a re not uncommon a l though age , compos it ion and 
a creage is not known . 
The gre a tes t concent rat ion of P inus s t robus occurs on northwes t 
midd le  leads of  s ites  d om ina ted by Dec a tu r  ( or Etowa h) s o i l s  ( Ta b le 3 3 , 
va r iant 3 ) ; components of this  c ommun ity are  oa k and hickory taxa . P er-
manence of the c ommun ity i s  sugges ted by the t ota l dens ity and ba s a l  
area  va lues and by the pre s ence  o f  P .  s tr obus in the unders tory . S o i l  
and s ite cond it ions ( Ta b le 34 , va r iant 3 )  sugge s t  a r e l a t ive ly  me s ic 
s ite with deep , s i l t  loam-s i lty  c l ay  s o lum on a gent le , f l a t  s lope . 
In  the Gre a t  V a l l ey , M inck ler  ( 1 94 6) noted that p l antat ion white p ine 
s eed l ing growth decre a s ed with inc rea s ed c lay  in the B hor iz on . A l-
though growth r a t e  i s  not known in this  c ommun ity , the concentrat ion of 
the taxon in t he ove r s t ory and under s tory s ugge s t s  tha t  this genera l iz a-
t ion does not ho ld on the se  s oi l s . 
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TABLE 34 . Average  So i l  and Topographic Prope r t ies  of P ine Vegetation : 
Virginia P ine ( Va r iant l ) , White P ine (Va riants  2 and 3) , and 
S hort leaf  P ine-Oak  (Va riant 4) C ommun it ies . 
Va r iant l 2 3 
S o i l-Pa rent Mater ia l Unit a I l l  I II  VI 
S oi l  Va r ia b leb 
�icknes s of A 1 horizon 2 . 0  4 . 0  2 . 0 
Thickne s s  of A2 -A 3 horiz on 12 . 0  1 6 . 0  6 . 0  
D epth t o  bed roc k  38 . 0  .:,42 . 0 ?42 . 0  
Depth to matt l in g  38 . 0  �42 . 0  �2 . 0  
S and in A hor iz on 50 . 0  2 5 . 0  35 . 0  
S i l t  in A hor iz on 3 5 . 0  60 . 0  45 . 0  
C lay  in A hor izon 1 5 . 0  1 5 . 0  2 0 . 0  
S and in B hor iz on 2 0 . 0  1 5 . 0  5 . 0  
S i lt  in B hor izon 5 5 . 0  60 . 0  45 . 0  
C l s y  �n B hor izon 2 5 . 0  2 5 . 0  50 . 0  
S t one vo lume 60 . 0  40 . 0  2 0 . 0  
Ava i l ab le  wa ter  3 . 4  5 . 8  6 . 4  
pH A 4 . 3  4 . l  4 . 4 
pH B 4 . 2  4 . 4  4 .  l 
pH C 4 . 2  4 . 4  4 . 3  
S ite V a r iab le  c 
-slope angle  5 5 . 0  5 6 . 0  1 5 . 0  
Ave r a ge externa l protect ion 4 . 0  2 . 0  0 . 3  
4 
I 
1 . 0 
3 . 0  
24 . 0  
24 . 0  
10 . 0  
60 . 0  
30 . 0  
10 . 0  
4 5 . 0  
45 . 0  
10 . 0  
4 . 0  
4 . 3  
4 . 3  
4 . 3  
2 5 . 0  
l . l  
Re l ief  340 . 0  340 . 0  100 . 0  140 . 0  
Topo gra phic l ength 1 6 . 0  1 6 . 0  24 . 0  1 6 . 0  
S lope s hape 85 . 1  10 7 .  l 90 . 0  84 . 1  
aUnits a s  in Tab le 7 ,  page  1 5 2 . 
�ea surement un its  a s  in Ta b l e 3 ' pa ge 7 2 . 
cMea surement un its a s  in Tab l e  4 ,  p a ge 8 1 .  
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P e rmanent commun ities o f  P inus s tr obus ex ist  a s  is o l a t ed s t and s 
in the O a k-C hes tnut F ores t Region ( Braun , 1 95 0 ) ; the s e  two s ma l l commun-
it ies rec ognized he re are wide ly  s eparated geogr a phic a l ly and support 
Br�un ' s obs e rva t ions . S .A . F .  ( 1 954 )  type 2 1  is  a white p ine type us ed 
to cha r a c terize  pure or � · s t robus domin a t ed s t and s . The S o c iety con-
s iders  the white p ine type as s e cond ar� p a r t icu l a r l y  on f ine-textured 
s oi l s  such  as thos e a s s ocia ted with this commun ity ; they a l s o  recogn ize  
tha t its  d ominance i s  usua l ly ex pr es s ed in  sma l l , is o l a ted s t ands . 
White p ine pr inc ipa l f ores t types a re recogn ized in the Gre a t  Va l ley by 
TVA ( 1 94 1 )  a s  wid e ly s epara ted , is o l ated s tand s . P inus s t robus is a t  the 
ed ge of its range in this reg ion ( Fowe l ls , 1 9 65 ) . The taxon is a ma j or 
component of New Eng l and fore st s  and is u su a l ly a s s ocia ted w ith s andy 
loam and/or loam textured s oi l s  ( Ra che , 1 9 5 8) ; in the S outhe rn Appa la ch-
ians it is a s s ocia ted with depre s s iona l a re a s  (B raun , 1 950 )  and wide 
leads  (Ma rtin , 1 9 6 6) s ugge s t ing it s conf inement to mois t s ites  in this 
c l imate . 
On s outhe as t , m idd le leads of c a l ca reous s ha le , P inus echin a t a  
may  b e  a m a j o r  taxon and s hare  dominance with  Q uer cus cocc ine a ,  Carya  
CCJ r o l ina e-e eptentr iona l is ,  C a rya tomentos a and Quercus  ve lu t ina  (Ta b l e  
33 , va r iant 4 ,  p a ge 2 60 ) . S ha l low D and r id ge s oi l s  w i t h  a low water 
ho ld ing  capac ity and low pH have cha racter ized other  c a l c areous  s ha le 
s i tes  and this is no  except ion ( Tab l e  34 , var iant 4) . Althou gh t ree 
s ize ind icates permanence or o ld- growth , abs ence  of P in� echinat�  in 
the und e r s tory ind icates  l ack  of s tabi l ity a l though und ers t ory data  has 
cons is tent ly imp l ied this in other commun it ies that c an be cons id ered 
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s table . Lipps ( 19 6 6) c ons id ered p ine-oa k commun itie s  in the Mars ha l l  
Forest  permanent . P e r iod ic ice s torms may he lp  maintain p in e  in that 
s ection of the Rid ge and V � l le y  province a lthough the a r e a  is  a part of 
the O� k-P ine F ores t Region ; the pres enc e of s outhern pines , viz . , P inus 
pa lus tris and P inus t a ed a , s howed a f lor is t ic r e l a t ions hip to s outhe rn 
p ine  f ore s ts . S .A . F .  ( 1 954) type 7 6  is a s hort leaf  p ine-oak type that 
is characterized  by  oak  tax a pre s ent in this c ommun ity . This type is 
cons id ered trans it iona l  between a s hort leaf  p ine  type and s ome 
ha rdwood fores t c l imax . This commun ity wou ld be a part  of the ye l low 
pine-ha rdwood fores t type of TVA ( 1 94 1) . At the t ime those  f ores t type s 
were  constructed the y e l low p ine-ha rdwood type was  one of the mos t wide-
s pread  in the Great  V a l ley  and probably con t inues  a s  a m a j or type when 
a l l  s e c onda ry s t ands a r e  c ons idered . The 1 94 1  type d e s cr ipt ion recog-
nizes remn ants of C a s tanea ; he re , C a s tanea appears as a r e l a t ive ly  
minor c omponent c ompa red  to othe r  communities . I n  the l imited community 
recognized he re ,  evid ence  supports C a s t anea  as  a former component but the 
extent of its d is t r ibut ion in o ld-growth p ine  f orests  is not known . 
B r�un cons idered  P inus echinata  a const ituent of phys iographic c l imax 
pine -oa k commun ities  in the Cumber land Mountains . Mart in ( 1 9 66) recog-
n iz ed s hort leaf  p ine-oak  commun ities  on d ry , s out h-f a c in g  leads  on 
Wi l s on M ount a in ,  but Que rcus pr inus and P inus virginiana were  c ommon 
con s t ituents . Thomas  ( 1 9 66)  recognized a s hort leaf  p ine  fores t on s andy 
soil s  a s s oc ia ted with  s outh s lopes ; � · virgin iana wa s  a ma jor  c onst ituent 
in this s econd ary  t ype . On this s outhe a s t s l ope , pres ence of Acer  �-
cha rum , Fa gus grand if o l ia and Quer cus coc c inea  sugge s t  a r e l a t ive ly 
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mes ic s ite  a lt hough t he other oaks a nd the hickor ies sugge s t that mois ture 
stres s  is  a c ommon occurrenc e ; C arya  carol inae-septentr iona l is was f ound 
on ly on s ha le s ite s  . in this s tudy a re a , but Finn ( 19 68) reports it in the 
oa k fores t over limes t one at M a s cot , Tennes s ee .  This s hort l e a f  p ine-oak  
c ommun ity cha r a c t e r ized  by  P inus echinata  certa in ly s e ems t o  have a more 
mes ophytic  compo s it ion than those  des cr ibed by Braun or M a r t in and is 
undoubted ly more s ta b l e  than thos e recognized by Thoma s . In  this a re a , 
such c ommun ities a ppa rently ex is t f or long pe riod s  of t ime and perhaps 
pers is t ind ef in it e l y  if events  such as  ice-s torms (Lipps , 1 9 66) , or 
f ire (Whit taker , 1 9 5 6) create  openin gs that perm it e s t a b l is hment of the 
s hade in tolerant p in e . Throughout this pine  vegetat ion , C a s tanea 
appears as a m inor f ormer c omponents and sugge s t s  tha t its pre s ence  or 
remova l has not been a ma j or factor in e s t a b l is hment and ma intenance of 
this vegetat ion . 
Res tricted up l and veget a t ion .  Certa in up l and f ores t c ommun it ies  
ex is t that  contr ibute a eria l ly s ma l l  but recognizable  c on s t ituents of 
f ores t c ommun ity pattern ( Ta b le s  35 and 3 6) . They may  b e  c ons id e r ed 
s egments of the up l and ha rdwood , o a k-ches tnut or b lack j ack  o a k-ha rdwood 
f ores t types of  TVA ( 1 94 1 ) . Northe rn red o a k  c ommunities  ( commun i t ie s  
1-3) perhaps s hou ld b e  c ons id e red va riants of  the mixed mes ophytic b a s ed 
on the pres ence  o f  Fagus  grand if o l ia and Acer  s a c charum but the preva lence 
of Quercus rubra  in t he overs tory and 2· rubra  and Que rcus  a lba  in the 
unders t ory sugg e s t  permanent oak d ominance . The commun ity with Lir i o­
dend ron a s  a ma jor  c on s t ituent ( va r iant 3) is  probably  trans itory to  a 
Variant 
S oi l-P arent Mater ia l Unita 
Mean Dens ity-Ba s a l  Area/A c re 
Number of P lots ( S t a nd s )  
S lope D irect ion 
S lope P os ition , Form 
Taxa b 
Acer rubrum 
A'C'er s a ccha rum 
Carya cord if ormis 
C a rya g l abra 
Carya ovat a  
Ca ry a ova l is 
Carya tomen tos a 
C a s t anea d entata (dead) c 
Ce l t is occ id enta l is 
Cornus f lorid a  
Fagus grand if o l ia 
F raxinus amer icana 
Jun iperus vir gin iana 
Liriodendron tu1ipif era 
Liquid amba r s tyra cif lua 
Nys s a  s y lva t ica 
Oxydendrum a rbor eum 
P inus echinata 
P inus virginiana 
P runus s e rot ina 
Quercus a lba 
Que rcus c;cc inea 
Quercus f a l c a ta 
Quercus muhlenbergii 




1 10 -40 
2 ( 1) 
sw 
L l  
o . o*d 
9 . 0* :-
0 . 0 
0 . 0* 
0 . 0  
1 6 . 0  
0 . 0* 
5 . 0  
0 . 0 
0 . 0* 
34 . 0* 
0 . 0 
0 . 0 
0 . 0 
0 . 0* 
0 . 0 
0 . 0  
0 . 0  
8 . 0  
9 . 0  
2 2 . 0* 
0 . 0  
0 . 0  
0 . 0 
0 . 0 
10 1 . 0  
TABLE 35 . Res tricted Up land Vegetat ion and Commun ities . 
2 3 4 5 6 
VII VII v v IX 
1 10 - 100 100 - 120 120 - 12 0  140- 140 1 30- 150 
12 ( 2 )  1 7 ( 2 )  7 ( 1 ) 6 ( 1 )  6 ( 1 )  
NW NNE s WNW s 
Ll M ,  Ul M l  M l  L l  
Ave r a ge Importance Va lue 
4 . 0* 0 . 0  3 . 0  3 . 0* 0 . 0 
1 7 . 0* 7 . 0* 0 . 0  1 . 0* 3 . 0  
0 . 0 4 . 0 0 . 0 0 . 0 0 . 0 
1 5 . 0* 3 . 0* 1 1 . 0* 5 . 0  3 . 0* 
0 . 0 0 . 0 I 4 . 0* 0 . 0  3 . 0  
0 . 0* 10 . 0* 6 . 0* 9 . 0  14 . 0  
6 . 0* 7 . 0* 2 . 0 *  6 . 0* 2 8 . 0* 
9 . 0  2 . 0 6 . 0  1 3 . 0  0 . 0 
0 . 0 1 . 0  3 . 0* 0 . 0  0 . 0  
0 . 0 *  3 . 0* 6 . 0* 14 . 0* 0 . 0* 
1 7 . 0* 9 . 0* 0 . 0  2 . 0  0 . 0 
1 . 0* 15 . 0* 2 . 0  0 . 0  0 . 0 
0 . 0 0 . 0 5 . 0  0 . 0  0 . 0  
2 1 . 0* 48 . 0* 9 . 0* 14 . 0* 14 . 0  
1 9 . 0* 0 . 0 0 . 0 0 . 0  0 . 0 
1 1 . 0  5 . 0  4 . 0* 3 . 0* 12 . 0* 
2 . 0 7 . 0 6 . 0  1 1 . 0  0 . 0 
5 . 0 0 . 0 2 . 0 0 . 0  0 . 0  
5 . 0  0 . 0 6 . 0  0 . 0  0 . 0  
12 . 0  0 . 0 22 . 0* 0 . 0 12 . 0  
1 3 . 0* 4 . 0  1 . 0 15 . 0* 22 . 0* 
0 . 0 0 . 0 2 . 0 8 . 0  0 . 0  
0 . 0  0 . 0  74 . 0  49 . 0  34 . 0  
0 . 0  0 . 0  0 . 0 0 . 0  0 . 0 
0 . 0 2 1 . 0  0 . 0  0 . 0 0 . 0  
34 . 0* 1 8 . 0* 0 . 0 1 . 0  8 . 0  
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7 8 9 10 
I VII I  I II 
1 30 - 1 30 100 -90 140 - 12 0  100-80 
5 ( 1 ) 4 ( 1)  3 ( 1 ) 9 ( 1) 
SE sw SE s 
Ll , d - M l  U l  L ,  M l  
5 . 0* 1 1 . 0  0 . 0  0 . 0  
2 7 . 0  0 . 0 18 . 0  0 . 0 
0 . 0 0 . 0 0 . 0 9 . 0 
10 . 0* 6 . 0* 2 . 0* 0 . 0 
0 . 0 1 5 . 0  0 . 0  0 . 0 
0 . 0 6 . 0* 0 . 0  7 . 0* 
3 . 0  12 . 0  2 3 . 0* 0 . 0  
3 . 0  0 . 0  0 . 0  2 . 0 
0 . 0 0 . 0  0 . 0 20 . 0* 
2 . 0* 3 . 0* 0 . 0* 0 . 0 
1 9 . 0  0 . 0 19 . 0* 0 . 0 
0 . 0 *  0 . 0  0 . 0 2 8 . 0* 
0 . 0 0 . 0 0 . 0  2 6 . 0* 
7 . 0 0 . 0  1 5 . 0  0 . 0  
0 . 0  9 . 0* 0 . 0  0 . 0 
0 . 0* 1 5 . 0* 6 . 0  0 . 0 
7 . 0  3 . 0  10 . 0* 0 . 0 
32 . 0  3 1 . 0  3 . 0  0 . 0 
3 . 0  0 . 0  2 1 . 0 0 . 0 
0 . 0 6 . 0 0 . 0 0 . 0 
2 . 0 7 . 0  6 . 0  0 . 0 
15 . 0* 0 . 0 2 8 . 0  0 . 0 
4 3 . 0  1 3 . 0  5 . 0  0 . 0 
0 . 0  0 . 0 0 . 0  4 7  . 0* 
0 . 0 0 . 0  0 . 0  0 . 0  
3 . 0  0 . 0  0 . 0 0 . 0* 
TABLE 3 5  ( continued) 
Var iant 1 2 3 4 5 6 7 8 9 10 
S o il-P a rent Materia l Unit8 I VII VII v v IX I VIII I II 
Mean Dens ity-Bas a l  Area/Acre 1 10 -40 1 10 - 100 100-120 120- 120 140- 140 1 30 - 1 5 0  1 30 - 1 30 100-90 140 - 120 100-80 
Number of P l ot s  ( Stand s )  2 ( 1) 12 ( 2 )  1 7 ( 2 )  7 ( 1) 6 ( 1 )  6 ( 1) 5 ( 1) 4 ( 1)  3 ( 1) 9 ( 1 ) 
S lope D ir ecti on sw Nil NNE s WNil s S E  sw SE s 
S lope P os ition , Form Ll Ll M ,  U l  Ml M l  Ll L l , d M l  U l  L ,  M l  
Tsxa b Average Importance Va lue 
Quercus s humardii 0 . 0 0 . 0 0 . 0 0 . 0  0 . 0  0 . 0 0 . 0  0 . 0 0 . 0  0 . 0* 
Quercus s t e l l a t a  0 . 0  0 . 0  1 . 0 6 . 0  2 8 . 0  2 1 . 0  6 . 0  4 1 . 0  0 . 0 1 8 . 0  
Quercus ve lutina 0 . 0 7 . 0 24 . 0  14 . 0* 30 . 0  25 . 0* 9 . 0  23 . 0* 4 1 . 0  1 . 0 
S a s s afras a lb idum 0 . 0 3 . 0* 9 . 0* l . O 0 . 0  0 . 0  0 . 0  0 . 0 0 . 0 0 . 0  
8Units a s  in Tab le 7 ,  page 152 . 
bTaxa pres ent but with I . V .  < 5 . 0 ;  vari�mt in parenthes 1 is : C a ry a c a ro l in a e-s eptentr ion a l is ( 7 , 9 ) , Diospyros v ir g in i an a  ( 6) , 
Jug l ans n i gra (2 , 3 ,  4 ,  5 ,  7 ,  10) , Morus rubr a  ( 4) , P la tanus 01cc identa lis (4) , Rob in ia ps eudoacacia (2 , 1 0 ) , S a l ix  n igra ( 4 )  , U lmu s 
a la ta (2 , LO) , U lmus amer icana (2 , 3) , U lmus rubra ( 2 , 3 ) . ---------
c
S tump s /acre ( ab s o lute dens ity) . 
dA s t er is ks refer to overs tory taxa a l s o  in the unde r s tory ; other und ers tory t axa inc lud e : 
d entata (2) , C e rc is canadens is ( 3 ,  10) , Morus rubra ( 3) , Quercus phe l los ( 8) , Rhamnus c a r o l iniana 
ame r icana (2) , U lmus rubra ( 1) . 
Ame lanchier s p .  ( 7) , C a s tanea 
( 6 ,  10) , U lmus a la t a  ( 10 ) , U lmus 
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TABLE 3 6 .  Average Soil  and Topographic P roperties  of  Re s tricted Upland Vege tat ion and Communities . 
Var iant 
S o i l-Pa rent Ma teria l Unita 
S o i l  Variable b 
�ic knes s of  A 1 hor izon 
Thicknes s of A2 -A3 horizon 
Depth to bedrock 
Depth to mot t l ing 
S and in A horizon 
S i l t  in A hor iz on 
C l a y  in A horizon 
S and in B horizon 
S i l t  in B horizon 
C l ay in B hor izon 
S tone volume 




S ite  Variab le c 
Slope ang le 
Average ex terna l protect ion 
Re l ief 
Topograph ic length 
S lope s hape 
1 2 3 
I VI I VII 
1 . 0  1 . 0  2 . 0 
3 . 0  5 . 0  5 . 0  
30 . 0 � 42 . 0 � 42 . 0 
30 . 0  � 42 . 0  �42 . 0  
10 . 0  32 . 0  64 . 0  
65 . 0  50 . 0  20 . 0  
2 5 . 0  1 7 . 0  1 5 . 0  
20 . 0  2 5 . 0  43 . 0  
45 . 0  40 . 0  35 . 0  
35 . 0  35 . 0  22 . 0  
10 . 0 2 . 0 0 . 0 
5 . 8  8 . 1 6 . 7 
4 . 1 4 . 5  5 . 0  
4 . 4 4 .  5 4 . 3  
5 . 0  4 . 3  4 . 1 
60 . 0  3 1 . 0  54 . 0  
14 . 1 5 . 9  2 . 8  
200 . 0  2 10 . 0 220 . 0  
1 6 . 0  7 . 0 7 . 0  
88 . 5  85 . 2  88 . 1  
aun it s a s  in Tab le 7 ,  page 152 . 
�easurement un its as  in Tab le  3 ,  page 72 . 
cMe asu remen t un its as in T a b l e  4 ,  page 8 1 . 
4 5 6 7 8 9 10 
v v IX I VI I I  I I I  
0 . 5  2 . 0 1 . 0  1 . 0  1 . 0  l . O  l . O 
4 . 0  9 . 0  5 . 0  2 . 0  5 . 0  3 . 0 3 . 0  
>42 . 0  ;> 42 . 0  �42 . 0  3 6 . 0  �42 . 0  24 . 0  24 . 0  
) 42 . 0  3 3 . 0  )42 . 0  3 6 . 0  0 . 0  24 . 0  24 . 0  
30 . 0  1 5 . 0  25 . 0  20 . 0  1 5 . 0  1 5 . 0  1 5 . 0  
50 . 0  50 . 0  50 . 0  50 . 0  55 . 0  6 5 . 0  6 5 . 0  
20 . 0  35 . 0  2 5 . 0  30 . 0  30 . 0  2 5 . 0  2 5 . 0  
10 . 0  5 . 0  5 . 0  1 5 . 0  5 . 0  5 . 0  5 . 0  
50 . 0  24 . 0  45 . 0  5 5 . 0  35 . 0  45 . 0  45 . 0  
40 . 0  70 . 0  55 . 0  30 . 0  60 . 0  50 . 0  50 . 0  
45 . 0  3 5 . 0  0 . 0 20 . 0  0 . 0  10 . 0  10 . 0  
5 . 0  5 . 0  8 . 2  5 . 0  7 . 5  4 . 2  4 . 2  
4 . 1 3 . 9  4 . 5  4 . 0  3 . 4 4 .  7 4 .  7 
4 . 2  4 . 3  4 . 3  4 . 5  3 . 8  4 . 0  3 . 9  
4 . 3  4 . 1 4 . 1 4 .  5 5 . 4 4 . 0  4 . 4  
5 . 0  1 5 . 0  0 . 0 30 . 0  0 . 0  20 . 0  32 . 0  
1 . 0 5 . 0  0 . 8  1 . 1  0 . 9  1 . 1  0 . 2 
100 . 0  1 60 . 0 80 . 0  140 . 0  40 . 0  140 . 0  220 . 0  
3 6 . 0  1 6 . 0  2 8 . 0  1 6 . 0  36 . 0  1 6 . 0  32 . 0  




northern r ed oak  c ommun ity becau s e  Quercus rubra  is  current ly the d om inant 
und ers tory taxon and its r e l a t ionship is much s tr onger to var iant 2 
(T� b l e  35) w ith which it is p l a c ed than w ith t he tu l ip pop l� r-northern 
r ed oak s t and (T�ble  2 9 , va riant 7 ,  page 243) .  On c a l c are ous s ha le 
( c ommun ity l) , the c ommun ity is quite l im ited in d is tr ibution compa red 
to  the c ommunit ies  on lower midd le  and upper north s l opes on ca lca reous 
s and s t one ( commun ity 2 and 3) . On the l owe r northwes t leads , the c ontri­
but ion of  Quercus a lba , Fagus grand if o li a  and Acer  s a ccha rum s uggest more 
mes ic s ites c ompa red to  the mid d le and uppe r  northe a s t  leads ( c ommun ity 
3) with  Que rcus prinus and Quercus ve lut in a ; the pres en ce of Fraxinus 
ame r icana , Fa gus  and Acer s a ccha rum sugges t t ha t  the s e  l a tter north 
s lopes a re mes ic s ites . S o i l  and topographic cha racteris tics of a l l  
c ommun ities d ominated by Quercus rubra ind icate  mes ic environments . The 
s ha l l ow prof i l es and s outhwes t  a s pect  of the s tands in c ommun ity l 
( Tab l e  3 6) is not ba lanced by increas ed protect ion ; f l or is t ic d ivers ity 
i s  quite  l ow compa red to  c ommun ities 2 a nd 3 .  C orre l a t ion of 2· rubra 
va lues w ith  s te ep s lopes and increas ing water a va i labil ity (page 1 04) 
is c la r if ied by con s iderat ion of thes e c ommun ities  and the ir l ocation . 
Areas  d omina ted by 2· rubra (S .A . F . , 1 954 , type 55)  are  recog­
n ized  in the S outhern Appa l achians but are l imited in d is t r ibu t ion ; the 
rec ogn ized type is a s s oc ia ted w ith  north s lopes and r id ge cres ts . On 
C hi lhowee Mount a in ,  Thomas ( 19 66)  r ecogn ized a red o8k  type on north 
s lopes on co l luvia l s oi l s  d e r ived f r om s and s tone ; Quercus prinus , Que rcus 
a lba and Ca rya gl abra were ma j or c ons t ituents . Ma rtin ( 1 9 6 6) recognized 
a northern red oak  type on upper s l opes of W i ls on Moun t a in ; Quercus 
2 70 
cocc inea , Que rcus p r inus , Carya  gl abra and Ca rya ova l is were ma j or c on­
s t ituents . S af ley  ( 1 9 70)  recogn ized a northe rn r ed oak-ches tnut oak­
white oak type on north s lope s of  gorges in the Cumber l ands ; in that 
a rea  the type was a s s ociated with thin A hor izons  and s ha l low s o l a  and 
high s t one c ontent . They a ls o  oc cur on l ower e levat ions of s he l te red 
s lopes in the G re a t  Smokies (Whit taker , 1 9 5 6) . C ommun ities  d om inated by 
Quercus rubra in this a rea a re genera l l y c omparable  to the s e  re cognized 
types � l though the c ont r ibution of Acer s a c c ha rum , F a gus  grand ifo l ia 
and Lir iod end ron and s oi l s  with high wa ter  potentia l and s lopes with 
ex terna l protect ion sugges t that more mes ic envir onments  chara cterize  the 
Great  Va l ley  c ommunities ; s t eep , c onvex s lopes  reduce the predict ive va lue 
of  this gener a l i z a t i on .  
C ommun ities  w ith Quercus f a l cata  as  d omin ant or c od om inant are  
a s s oc ia t ed with poten t ia l ly d r ier s outh-facing  s lopes (Tab l e  35 , 
c ommun ities  4-7 , pages 2 6 6- 2 67) .  On cherty d o l om it ic l imes t one  (Unit 
5 ,  c ommun it ie s  4 ,  5 ) the c ommun ities  a re on s outh  and west-nor thwes t  
a s pects but are  not conceptua l ly c on t inuous s ince  white oa k-sweet pignut 
hickory and white oa k-s hortleaf  pine communities  (Table  1 7 , p a ge 1 94 ,  
and Table  1 9 , page 202) occupy the southwes t  l eads  and Que r cus  fa lcata  
is  a minor c omponent in  the latter  communit ies . E l s ewher e  in the s tudy 
a rea , 2 ·  f a lc a ta is  important in white oak c ommun it ies of va l l ey sha le  
pos it ions (Ta b l e  1 5 , page 1 8 1 ) . Ma jor  cons tituents in  2· f a l c ata c om­
munit ies ( c ommun ities  4 ,  5 )  are Lir iodendr on , Quercus s t e l l a t a  and/or 
Quercus ve lutina . S oi l  and s ite propert ies ind ic a te tha t s ubs trates  
are  not subs tant ia l ly d iff erent (Ta b le  3 6 , c ommun it ies  4 ,  5 ,  page 2 68) . 
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Potent ia l water  ava i la b i l ity in both s o i l s  is s im ilar  even though s oi l s  
of c ommunity 5 on the n orthe r l y  s lope a re f iner  textured and have a 
lower s tone ( chert )  c ontent ; the high percentage of c l ay  in the B hor izon 
of the s e  s oi l s  und oubted ly impedes  percolat ion and promote s  d eve l opment 
of ana e robic  c ond it ion s  ( ind ica ted by mott l in g  depth) but inf luence  on 
root penetrat ion , w a t e r  and nut r ien t ava i labil ity and upt a ke a t  this 
d epth is not known . A re l a t ive ly  more mes ic s it e  is sugges ted on north­
west  s lopes by a thicker A horizon but a s teeper , convex s lope mus t  a l s o  
be cons id ered . 
The w id e  l imits  of t o l e r ance  of Quercus f a l cata  may be v isua l iz ed 
by its pres ence a s  a c odominant w ith P inus echinata on s outhe a s t  s l opes 
on the d ry , c a l c a r e ous  s ha le knobs ( Table  35 , commun ity 7 ,  page 2 6 6) and 
as a cod ominant w ith other oa k taxa on va l l ey s ites  und e r l a in by the non­
cherty d o l omitic l ime s tone with D ewey s o i l s  ( commun ity 6 ) . D if f e r ences  
between the two s it e s  a re  obvious from s oil-topographic compari sons 
(Tab l e  36 c ommun ities  6 ,  7 ,  page 2 68) . In add it ion to a greater  s oi l  
water potentia l ,  t he c ommunity a s s ociated with l ime s t one  s ites  occurs on 
f lat , broad va l le y  s l opes ( c ommun ity 6) . A l though tota l d en s ity is  the 
s ame  in both c ommunit ies , bas a l  area  is 15 percent highe r in the va l ley  
commun ity . Ve getat ion c ompos it ion sugges ts tha t the combined lower  
lead  and draw on the s ha le is more  mes ic ; the  pre s ence  of  Acer s a ccha rum 
and Fagus c onf irm this ( the taxa a re  not c onf ined to the draw ) . The 
pr imary factor cont r o l l ing  the vegetationa l d if f e rences between the s e  two 
commun it ies  ( 6  vs . 7 )  may be s lope a spect  a l though such  d if f erence s  due  to 
as pect a lone a r e  not  expec ted . The re lat ions hip of the two c od om inants 
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in this sha l e  c ommunity t o  tu l ip- pop l a r - s outhe rn red oak ( Tab le  2 9 ,  page 
243 ) and short leaf  pine -oak c ommunit ie s (Tab l e  33 , pa ge 2 6 0 )  a t  mid s l ope 
on similar  soil s and t opogra phy is recognized . 
Quercus fa lcata  commun ities  have not been recognized in othe r  
Great  Va l ley s tudies (Wo lfe , 1 9 5 6 ;  Wes t , 1 9 70)  a lthough occurr ence on 
s outh-f acing d o l omite s l opes  ha s been record ed (Wes t , 1 9 7 0 ) . B raun 
( 1 950)  recogn ized 2 ·  f a lcata  commun ities  in t he A shevil le  Ba s in ,  an 
a re�  repres enting the Harrisburg  penep l a in ; if corr e l a t ion of  commun i-
t ies  with phys iogra phic his tory and penep l a ins is acceptab l e  then 2 ·  
f a lcata  communities  s hou ld be in  the Great  Va l ley . Fores t t ypes cha r-
a cter ized by 2 ·  f a l cata  dominance a re not recognized by  the Society of 
Ame rican Fores ters  (S .A . F . , 1 954) . 
A commun ity w ith  Que rcus s t e l l ata , Quercus ve lutina and P inus 
e chinata  as  ma jor  cons t ituents is  a s s oc ia ted with poor ly d ra ined 
a l luvium ( Table  35 , c ommunity 8 ,  p age 2 6 6) . S oi l  properties  ind ica ted 
the poor dra inage c ond it ions mot t l ing throughout the s o lum and high 
c la y  c onten t in the B hor iz on ; the broad , f l at  s lope and low s l ope ang l e  
comp l iment the poor dra inage c ond itions ( Ta b l e  3 6 , commun ity  8 ,  p a ge 
2 6 8) . The pres ence of taxa usua l ly a s s oc ia ted w ith dry ,  w e l l -drained 
s it es s ugges ts  tha t  the area is  probab l y  dry  throug hout mos t of  the 
gr owing s e a s on ;  this c ou ld be a ff ected by s low inf i ltrat ion and rapid 
evapora t ion from the s oi l  surf ace  resu l t in g  in e a r l y  and cont inuin g 
mo is ture s tres s . Corre l ation of  Quercu s  s te l l ata  with poor ly drained 
s oi l s  that are a l ternat e ly wet a na d ry has  been obs erved in t he Coas ta l 
P l a in f l a twood s of Mis s is s ippi and A l abama and on und i s s ec ted t i l l 
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p l a ins  ( P owe l ls , 1 9 65) . This commun ity r e semb l e s  the post oak-black oak 
f or es t .  type 40 S . A . F . ( 1 9 54)  a l though it c ommon l y  occu r s  on dry s l ope s 
and r idge c re st s .  
U pper s outhe a s t leads  on ca l c a r e ous s ha l e  may be character ized by 
Quercus ve lutina , Quercus coccinea  and Carya  t omentosa  a s  m a j or const itu­
ents ( Tab l e  3 5 , commun ity 9 ,  page 2 66 ) . P res ence of P inus virginiana 
sugge s t s  pas t d is turbance and the c ontribut ion of Acer s ac cha rum and 
Fa gus imp l ies mes ic s ite  c ond it ions  even on upper  s l ope s  unde r l a in by 
c a l c ar eous s ha le .  Fa gus s eed l ings pres ent ly d om inate  the understory 
( pr obably as  s resu l t  of r oot s prouting) sugge s t ing the trans itory s ta ge 
of the c ommunity . C ommunities d omina ted by  Que r cus ve lut ina are  rec og­
n iz ed on upper drier  s lopes in oak c ommun it ies of Penns y lvania and 
Virginia (Braun , 1 950 ) ; Ohmann and Bue l l  ( 1 9 68) re cogn ized 2 ·  ve lut in a  
a s  a ma j or taxon o n  sub-mes ic P iedmont s ites  in New J e r sey . We s t  ( 1 9 70 )  
cons idered d ominance of  2 ·  ve lut in a  on s outh- f a c ing d o lomite s ites a s  
a c ons e quence o f  replacemen t o f  Cas tanea d entata . Th is c ommun ity can 
be c on s id ered a var iant of white oak-b la c k  oak f ores t , S .A . F .  ( 1 954) 
type 52 , or  s ca r let  oak S . A . F .  ( 1 954) type 4 1 . 
B luff area s  with l ime s t one outcrop and Ta lbott s oi l s  con s t itute 
the s o i l-parent materia l Un it I I  and were s amp l ed on ly  once  ( Ta ble  35 , 
va r iant 10 , page  2 6 6 ) . The d ominants in t his  repres entat ive c ommun ity 
a r e  Que rcus muhlenbergii and Quercus s hum a rd i i ; Quer cus muhlenbergii 
is a s s oc iated w ith  communities  on c a l c areous s ha l e  and/or s ands tone 
e l s ewhere  in the reg ion but Quercus s huma rd i i  i s  r a r e ly s ampled in this 
s tud y .  A lthough Qu ercus s te l l at a  is a c on s t ituent , othe r  taxa such a s  
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Carya c ord if orm is , C e l tis occ identa l is and Frax inus amer icana sugges t 
a mes ic s ite a l though they are  conc entra ted on the l ower s l ope whereas  
s amp l ing oc curred over the entire  s lope . Jun iperus virgin ian a a ls o  
occurs throughout the commun ity . The a f f in ity of  � ·  virgin iana f or 
l ime s t one subs tra tes  is we l l  d ocumented ( Quarterman , 1 9 60 ; F owe l ls , 
1 9 65 ) . F inn ' s ( 1 9 68)  s tudy recogn ized the c oncent rat ion of  Jun iperus 
on a l imes tone subs trate  and Ta lbott s o i l s ; Quer cus muhl enbergii  and 
Quercus s humard i i  a r e  a ls o  pre s ent  in this s tudy area  where deeper 
s oi l s  occur . S oi l  and topographic properties  sugges t a xeric s ite 
when s o lum depth and s lope s teepnes s are  c ons id ered (Table  36 , com­
mun ity 10 , page 2 68) . S oil  pH d oes  not ind ic ate  a high ba s e  s tatus ; 
the d om inants may be d irec t ly dependent upon mine ra ls  f rom bedrock a s  
oppos ed to  cat ions on the c l a y  exchange . C ommun ities  d om inated by  
Quercus muhlenbergii have been rec ogn ized by Braun ( 1950 ) on l imes tone 
ravine s lopes of Tennes s ee River hi l ls in nor theas tern Mis s is s ipp i and 
e ls ewhere ; in the Ridge and Va l ley province of New J er s ey , P ears on 
( 1 9 62 ) n oted tha t 2 ·  muh lenbergii and Jun iperus were  d om inant taxa on 
the thin-s oi led l imes t one ridges . The geographic extent of this c om­
munity or var iants of it is not known ; this s tudy coup led with that of 
F inn ( 1 9 68) are admitted ly l im ited s amp les  o f  a l l  poten t ia l s ites . Al­
though the  eas tern r ed cedar-pine-hardwood S .A . F .  ( 1 954) type 49 is  c on­
s id ered a tempor a ry fores t type , this may be a va riant of  it and a s table  
type ma inta ined by ed aphic cond itions . 
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Bottom l and Ha rdwood Vegetat ion 
On pres en t poor ly-d r a ined f lood p l a ins , Quercus phe l l os is  the 
dom inant t�xon and Quercus � lba  apd Liquid amba r s tyracif lua a re  ma j or 
con s t ituents . Quercus michaux i i  and Que rcus phe l l os a re c onfined to  
the mos t poor l y  d r a ined s ites (Ta b le 37 , c ommun ity l) . 
A l ong s tr eams , Fraxinus penns y lvanica , P l a tanus occid enta l is and 
S a l ix n igra a re the d om inant taxa (Table  37 , c ommun it y 2 ) . 
P oor d r a in a ge is ind ic a ted by the gray mottles  a t  the s oi l  surface  
in  both c ommunities  ( Ta b le 38) . The la ck  of s l ope a ls o  impedes 
drainage  from t he s e s it es . Bas ed upon s oi l  d epth , t exture and s tone con­
tent , poten t ia l w a t e r  � va i labil ity is at the highe s t  leve l on thes e 
s ites  but true a va i l abi l ity  is que stionable . Mott l ing  imp l ies s low in­
fi ltrat ion and perc o l a t ion , and a high water  table  and/or per iod ic or 
regu l a r  f lood ing in both c ommun it ies . 
The green a s h-sycamore commun ity at  s treams ide is a more or les s  
permanen t l y  f looded community (wa ter table is a t  o r  near  the surface) . 
Ba s ed on wa ter  m a r ks on tree boles , f lood ing occurs in the Que rcus  
phe l los commun ity period ica l ly .  F l ooding i s  mos t  frequent du r ing  the 
winter months but s low d r a inage e a r l y  in the grow ing s eas on may  pres ent 
an envir onment tha t is occupied by taxa adapted to l ow a erat ion . 
Hosner and Lea f  ( 1 9 62 )  d i s cus s the effects  of f lood ing and a 
high wa t e r  t ab le  upon the growth of tree taxa . Aspects  of f l ood ing 
inc lud e ( l ) lowered oxygen supp ly , ( 2 )  high c a rbon d iox id e concentra­
tion , ( 3) t ox ic leve l s  of  manganes e ,  s u l f ites and nitr ites . Succe s s ­
fu l surviva l w i l l  obvious ly b e  d epend ent upon genetic a l ly control led 
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TABLE 3 7 .  Bottom land H� rdwood Ve getat ion and Commun ities . 
C ommunity l 2 
S oi l-P� rent Ma te r ia l  Unit a VI II X 
Mean Dens ity-B a s � l  Area/Acre 80- 120  98-40 
Number of P lots  (S tand s )  12 ( 2 )  lO ( l ) 
S l ope Direct ion NW-SW S E  
S lope P os ition , Form Ld Ld 
Taxjl b Average Importance Va lue 
Acer rub rum 12 . 0  0 . 0  
Cas tanea d entatf3 ( d ea d ) c 0 . 0 0 . 0 
Fraxinus penns y lvanica 0 . 0 7 1 . 0* 
Liquidamba r s tyra c if lua l 7 . 0*d 0 . 0 
Ny s s a  s y lvatica  7 . 0* 0 . 0 
P inus echina tf3 6 . 0* 0 . 0 
P l a tanus occ id enta l is 5 . 0  6 6 . 0* 
Quercus a lba 2 7 . 0  0 . 0 
Quercus f a lcata  l l . O  0 . 0 
Quer cus m ichaux i i  l l . O  0 . 0 
Quercus phe l los 8 5 . 0* 0 . 0  
S a l ix nigra 0 . 0 5 3 . 0  
U lmus americana 6 . 0* 7 . 0  
aun its a s  in Ta ble  7 ,  p age  152 . 
bT�xa pres ent  but with I . V . < 5 . 0 ; communities in parenthes is : 
Carpinus c arolin iana ( l ) , C ary a c a r o l inae-s eptentr iona l is ( l ) , C a ry a 
ova ta ( l )  , Fa gus grand ifo l ia ( l )  , Juglans nigra ( 2 )  , Oxydend rum __ _ 
arbOreum ( l ) , P inus s trobus ( l ) , U lmus a la t a  ( l ) . 
cS tumps /a cr e  ( a bs olute d ens ity) . 
dAsteris ks r e f e r  to ove r s tory taxa pres ent in the unders tory ; 
und erstory taxa inc lud e Carpinus c a r o l iniana ( l ) , Carya tomentos a ( l ) , 
Cornus f lorid a  ( l ) , Frax inus amer ican a  ( l ) . 
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TABLE 38 . Ave rage  S oi l  and Topographic  P rope r t ies  of B ottom land Hard­
wood Vegetat ion and Communit ies . 
S o i l  Pa rent Ma teria l Unita 
S o i l  Va r iableb 
--rhic knes s  of A 1 horizon 
Thicknes s of A2 -A3 horizon 
Depth to bed r ock  
Depth to  mott l ing 
S and in A horizon 
S i lt  in A hor iz on 
C l ay  in A hor izon 
S and in B hor izon 
S i lt in B hor iz on 
C l ay in B hor izon 
S t one  vo lume 




S ite v� riableC 
S l ope angle  
Ave r a ge degree  of  protect ion 
Re l ief  ( f t . ) 
Topographic l ength (miles ) 
S lope s hape 
aUn it s as in Ta b le  7 ,  page 152 . 
VII I  
l . O 
5 . 0  
�42 . 0  
0 . 0 
15 . 0  
55 . 0  
30 . 0  
5 . 0  
45 . 0  
50 . 0  
0 . 0 
7 . 5  
3 . 4  
3 . 8  
5 . 4  
0 . 0 
4 . 3  
3 . 0  
1 5 . 0  
90 . l 
�eas urement un its a s  in T a b l e  3 ,  page  7 2 . 
cMeasurement un its a s  in Tab l e  4 ,  p a ge 8 1 . 
X 
l . O 
0 . 0 
)42 . 0  
0 . 0  
5 . 0 
55 . 0  
40 . 0  
5 . 0 
55 . 0  
40 . 0  
0 . 0 
8 . 0  
6 . 6  
4 . 8  
4 . 8  
0 . 0 
l . l  
10 . 0  
1 5 . 0  
90 . 0  
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morphologica l and phys iologic a l  mechanisms tha t  permit ad aptat ion to such 
c ond it ions . The l imited numbe r  of taxa in the s t reams ide c ommunity re­
f le c ts the se l ec t ive f orce invo lved ; a lthoug h  this is a s ma l l  s amp le of  
c ommun ities  a s s oc ia ted with sma l l  and large  t r ibut a r ies , d ivers ity is  
probab ly l imited by  this environmenta l ext rem e and c ommun ities  s how l itt le 
f loris t ic re l at ionship to thos e on the up l and . 
B roadfoot ( 1 9 6 7 )  obs erved that growth of such taxa a s  Frax inus 
penns y lvanica and Liquid ambar  s tyracif lua was not in hib ited on 
permanent l y  f lo oded  s ites ; he a s s erts  tha t oxy gen supp ly to  the root 
sys tems of the s e  taxa is s uffic ien t provided oxy gen is r ep l enis hed by 
r a infa l l ;  the s upply d oes become c r it ic a l  un l e s s  there are  ex tended 
d r ought pe r iods . D icks on ( 1 9 65 )  s tud ied the effects  of cont inuous ly  
s a turated cond it ions  upon Fraxinus penns y lvanic a , P l a tanus occidenta l is 
and other  bot t om l and taxa . It was  conc luded t ha t  Frax inus pennsy lvanic a , 
a t  l e a s t  a f r e quent d om inant a lon g s t reams in this a rea , is more tole rant 
of s a turated c ond it ions than any of the other tax a . P roduct ion of 
adventit ious roots by F raxinus a nd P l a tanus is one adaptive mechanism 
insur ing  s urviva l .  Root growth of both taxa is r e s t r icted as les s 
water  is a va i l a b l e ; this is on e rea s on the taxa  a r e  res tricted to s tream­
s ide  or l ower  s l opes  near s treams . Hosner  ( 1 9 60 )  ranks S a l ix n igra , 
F rax inus penns y lvsnica , U lmus amer ic ana and P l a t anus occidenta l is , the 
con s t ituents of  this typica l s t reams id e commun ity , a s f lood-tolerant 
taxa ; taxa pres ent in the poor ly-d r a ined f l ood p l a in ,  viz . , Acer  rubrum 
and Liqu id ambar  s tyrac if lua , are  les s f l ood to lerant . 
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C oas t a l  P l a in taxa , viz . , Quercus phe l los and Que r cus  m ichaux i i , 
are  res t r ic ted to poor ly dra ined a reas  a t  va rying d is tances f rom pres ent 
s treams ; at one t ime t hey  probably d om inated broad areas  but tod ay the s e  
communi t ies  ex ist  a s  sma l l  pa tches a s  cu l tiva t i on o r  pas tu r ing o f  this 
margina l l and becomes a neces s ity . The extens ion of Quer cus  phe l l os 
into the Great Va l ley is poor ly documented (Powe l l s , 1 9 65) ; indeed , this 
is the init ia l recogn it ion of the taxon a s  a commun ity d om inant here . 
Beaufa it ( 1 9 5 6) obs erves that  growth of this taxon decrea s es w ith c la y  
increas e , and toward l ower ( s treams id e) s l ope pos it ions . Powe l ls notes 
tha t s eed l in gs of 2 ·  phe l los are  not tolerant of wa ter  s aturated s oil s  
dur in g t he growing s ea s on ;  this probably accounts f or its  a bs ence a long 
s treams in this a re a . 
B e rnard and Pa irbrothers ( 19 6 7 )  s tud ied the d is t r ibut ion of Qu ercus 
michaux i i  on the C oa s ta l P la in o f  New Jersey ; they c on c lude that i t  is 
a m inor c onst ituent in c ommun ity d eve lopment and tha t the tax on is mos t 
frequent where t he wa ter  table  is c l os e to  the surf ace . 
The d om inance of Quercus phe l los , and the pres ence  of Quercus  
michaux i i , Liquidambar s tyracif lua and U lmus americana ind icate  a s ub­
hydric to hyd r ic s it e . The pre s ence  of Qu ercus  a lba and P inus echinata  
ind ic ate  w id e  l im its of  tolerance of  the s e  taxa , and sugges t tha t  wa ter­
s a turat ion and poor s oi l  aerat ion is  per iod ic becau s e  they are  usu a l l y  
as s ocia ted with we l l-d r a ined up land s ites . O n  the s e  Que r cus  phe l l os 
s ites , the s o i l  is p robably s a turated dur ing the e a r l y  part  of the grow­
ing s e a s on and f o l lowing heavy r a ins  dur in g  the s ummer .  Taxa that 
tolerate  a s a turat ed s oi l  may begin growth immed i a t e ly when photoper iod 
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and temperature become f avorab le , and c omp lete growth before dry summer 
periods ; other  t axa , � · � · ,  Quercus a lba , may a ls o  begin growth immed i­
a te ly or growth may be de l ayed unt i l  a certa in interna l water-aerat ion­
nutrien t ba l ance  is reached . A lthough the f lood to lerant taxa may have 
an adapt ive advantage e a r ly in the s e a s on ,  taxa such a s  2· a lba  may  grow 
more dur ing drie r  port ions of the year  which e f f ective ly permits c o­
ex is tence . 
S im i l a r  c ommunit ies have not been d e s c r ibed e l s ewhere  in the 
Ridge and Va l ley province . O ccupat ion of s t ream-s id e and bottom l and 
s ites by the dom inant and cod om inant tax a is w id e ly recogn iz ed (TVA , 
1 94 1 ; S hanks , 1 950 ; S .A . F . , 1 954 ; F owe l ls , 1 9 65) . Braun ( 1 950 )  de­
scribes s im i l a r  bott om land f or e s t s  in the Mis s is s ipp i V a l ley . Whe r e  
e l eva t ion i s  s l ig ht ly greater  ( "a  f ew feet ' ' ) , s oi l s a re a ls o  s l ight ly 
better dra ined and a era ted . D ominant taxa on the s e  " r id ge bot t oms " 
inc lude Liquid amba r s tyrac if lua with Quercus a lba and C a rya � 
(B raun , 1 950)  a s  c on s t ituents . Quercus phe l los is a r e l a t ive ly minor 
taxon in the ha rdwood bottoms and is  mis s ing from the rid ge bottom 
d e s cr iption l is t .  
The ripa rian  c ommunity is probably  a var iant of the b la c k  w i l l ow 
S .A . F .  type 95 ( 1 9 34) a l though the M is s is s ippi bottom members are  
abs ent . Re lat ions hips of  the w i l l ow oa k commun ity a re unknown but 
re lated s tands a ppa ren t ly occur on the H ighl and Rim of  M idd l e  Tennes s ee 
and on the Coa s ta l P l a in .  W i l l ow oak  f ores t type s recogn ized by the 
S .A . F .  ( type 84 , 1 934) a re as s oc i a t ed with a l luvium on coas ta l P l a in 
s ites but have not been recogn ized in this region . 
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The pres ence of Quercus a lba a s  � ma j or c ons tituent on thes e  
s ites snd its contribut ion to  othe r  c ommunities extends its d is t r ibution 
in the G reat  Vs l ley f r om the dry  s snds t one r id ges and c a lcare ous s ha le 
knobs , acros s numerous va r ia t ion s  in s oi l s  and t opography to  thes e poor ly  
dra ined s ites . Quercus a lba has t he greates t eco logic a l  �mp l itude of 
any tree taxon in this a r ea and a f f ects  d eve lopment and proces s es of 
c ommunities more frequent l y  and w id e ly than any taxon . I ts pres ent and 
pa st  importance in Great  Va l ley ecos y s t ems cannot be overempha s iz ed ; r e­
movs l of t he taxon in thes e s y s t ems  wou ld have a s  grea t  or  greater  impact  
than the death  of  Cas tsnea d entata . A lthough B raun ' s recognit ion of its  
"unifying chara cter" is an  ove r s imp l if i c a t ion , its  c ontr ibut ion , d omin­
ance and frequency in this area  �nd e co l ogica l and c ommerc ia l importance 
cannot be den ied . 
D i s cus s ion 
In the Great  Va l l ey of E a s t  Tennes s e e , d iver s e  geologic un its , 
s oi l s  snd topography resu l t  in deve l opment of numerous micro- and mac ro­
environments that inf luence the d eve l opment of a d ivers e vegetat ion . 
The d iver s e  r idge  and va l ley  topography and the ind irect effects of 
s l ope a s pect , angle , form and pos it ion a re a c ons tant con s iderat ion in 
ana l yz in g  p l ant c ommunity and s o i l  d eve l opment . 
S oi l-parent materia l un it s recogn iz ed in this s tudy s how this 
s it e  d ivers ity (Tab le  8 ,  page 1 5 5J .  Mos t of the s o i l s  in o ld-growth 
f ores ted a reas  of the Great Va l ley  a re deep , but important except ions 
ex is t .  Dandridge and a s s oc ia ted s oi l s  der ived from Athens , O tt os e e  or 
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S evier s ha les of the ca lca reous s ha le knobs , Ta l bott and C o lbert s oi l s  
a s s oc ia t ed with Lenoir o r  C hi ckamauga l imes t one and r epre s enting s oi l­
parent mat e r ia l Un its I and I I  are  usua l ly s ha l low s o i l s  in this s tudy 
a rea . S ha l low s er ies ex is t in othe r  un its but are not typic a l , � ·£ · ,  
Ramsey  s oi l s of the Rome Forma t ion and Litz s oi ls der ived from Con a s auga 
s ha l es . Thes e  s ha l l ow s oi l s  have an inherent ly l ow wa ter hold ing 
capac ity becaus e of  the sha l low depth funct i on , and a l s o  r edu ced root ing 
vo lume . The effect  on rooting can on ly  be a s s es s ed with respect to 
s ite  requirements of ind ividua l tax a . S oi l s  of  the Dandr idge s er ies 
had the l owe s t  wa ter-holding capac ity of any s oi l s --these  a re  charac­
teri stic  of  the s ha le knobs . In add it ion thes e s l opes a re s teep ( 30-70 
pe rcent)  which acce l era tes interna l d r a inage d own s lope as  w e l l  as  runof f  
( l owe r ing effective precipitation) , s oi l  eros ion and l itter remova l thus 
r educ ing the m inera ls  e a s i ly ava i l a b l e  on thes e s ites . A lt hough the 
environmen t on t hes e s ites is mod if ied by externa l protect ion , taxa 
c ompr is ing the c ommunit ies mus t  be ab le  to adapt  to l ow water  ava i l a ­
b i l ity and/or have a l ow minera l requirement or  oper ate  a n  e ff ic ient , 
interna l minera l cyc l e . 
One of the ma j or s o i l  properties  tha t mod if ies water  and miner a l  
ava i la b i l ity  in this region i s  s tone vo lume , particu l a r l y  on up land 
s it es . S oi ls d e r ived f r om ca lca reous s ha l es  a re  compara tive ly high in 
s t one content , further  reduc ing wa ter ho ld ing capacity ; appa rent ly 
D andr id ge and a s s oc iated s oi l s  a re  the mos t xeric s ites in the s tudy 
a rea . S oi l s  w ith the highe s t  average s t one  c ontent a r e  those  a s s oc i­
a ted with  the Rome Forma tion (Un it I I I ) , � · £ · ,  Jeffers on , Lehew , Ramsey  
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s eries , and those  s s s oc iated w ith certa in d o l omite  f a c ies  of the Knox 
group ( Unit  V) , viz . , Fu l lerton , C l arksvi l le and a s s oc i a t ed s oi l s  of the 
Knox group . The l a tter  s er ie s  compris e approx imat e l y  30 pe rcent of the 
s tudy a re a . Fourt e en percent of the p lots  e s t ab lis hed in this s tudy are  
a s s oc i a t ed w it h  the  f ormer s o i l -parent mat e r ia l unit and 28  percent a re  
a s s oc ia t ed with  the l atter . The s e  two units  repres ent  a s ign if icant por­
tion of the s amp l in g  and of �he region as a who le . Incre a s ing s tone ( in­
c lud ing chert)  c ontent decreas e s  wa ter ava i labi l ity by a corres pond ing 
percent by vo lume and promotes acce l erated  percolat ion s o  d eep s oi l s  
� s s ocia ted  w i t h  the s e  un its have les s ava i l a b l e  w a t e r  d u e  to s tone con­
tent ; the s e  un its  f orm the prominent to l ow- lying r id ge s  in this a r e a  
w ith m od erate ly s teep  to s teep s lopes tha t a c c e l erate  int ern a l  dra inage 
�nd runoff . O the r s oi l-parent mater ia l un it s , p articu l a r ly thos e 
a s s oc ia t ed with va l ley , terrace  and f ir s t  bottom pos it ions a re deep 
s oi l s  w ith a l ow ( 10 pe rcent or les s )  s tone c ontent . 
S oi l s  of  the s tudy area  a re  pred om in a t e l y  s i l t  l oam to  loam tex­
tures  in the A hor iz on with more c la y  in the B hor iz on ( s i l ty c l ay  loam , 
s i lty  c l a y , c l ay ) . S andy-textured s oi l s  a r e  a s s oc ia ted w ith r idges  of 
the Rome Format ion (Unit Ill ) and Chapman Rid ge s and s t ones  (Unit VII )  
ref lecting the res idua l and/or c o l luvia l p a r ent mater ia l s ourc e of the 
coa r s e-textured s epara tes . On the Rome F orma tion , wa ter  and m inera l 
ava i labil ity is  r educed by the s andy texture ; this c oup led with s teep 
s l opes , r e l a t ive l y  high s t one c ontent  and s ha l l ow prof i l e s  ( of the Rams e y  
s e r ies  o r  upp e r  s lope s )  a r e  potent ia l ly x e r i c  s ites  throughout mos t  of 
the growin g  s e a s on .  The Te l l ico  and re l a t ed s oi l s  on the Chapman Rid ge 
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s ands tone a r e  a l l  deep s oi l s  with  a low s tone content and a re more mes ic 
s ites w ith more potentia l and actua l �va i lable  wa ter  a lthou gh s t eep 
s lopes are  a l s o  a s s oc iated w ith thes e s andy s oi l s . 
With the except ion of s oi l s  a s s oc iated w ith v a l ley s ha les  (Unit 
I V) and c omparative ly  recent a l luvium (Unit VII I  and a s  oppos ed to o ld 
a l luvium of high terraces of Un it VI ) , the s oi l s  in the s tudy area  a r e  
genera l ly we l l  d r a ined and we l l  a era ted . High c l ay  c ontent  in s oi l s  de­
rived f r om c lay-produc ing sha les  (Un it IV) and a water  t a b l e  a t  or  near  
the surface  f or part  of the year  (Unit VII I ) or cont inuous l y  a long 
s teams (Unit X) ope rate  to impede d r a inage and produce r edu c ing cond i­
tions . In this s tud y , mot t l ing depth wa s us ed a s  an ind irect  measure  
of  dra inage and a er a t ion .  
Throughout the s tudy area  r e l a t ive ly a c id s oi l s  d eve lop in t his 
hum id c l imate tha t promot es l e a ching ; pH ranged from 3 . 9  to  7 . 5  among 
a l l  hor izons and s oi l-pa rent ma teria l un its . The us e of pH appea rs  to 
have l im ited va lue in a s s es s ing res pons e of tax and c ommun ity compos i­
tion . 
Average overs tory and unders tory dens ity , b as a l  a r e a  and the 
d ivers ity of taxa va r ies w id e l y  among  s ites . Ave r age ove r s t ory d ens it y 
f or the ent ire s amp le is 1 10 s tems /a cre and the a verages  r ange  f rom 90-
12 9 s tems /acre  among s oi l-pa rent materia l un its . Overs tory d ens ity 
is l owe st  on poor ly  d r a ined s ites of  recent a l luvium cha racterized by 
Linds ide  and Me lvin s oi l s  (Un it VII I  and X ) . Due to the s ma l l  s amp l e , 
resu lts mus t be int erpreted w ith c aut ion , but f a c t ors a s s ocia ted with 
res tricted d r a inage promote intens e s e lect ion and l ow dens ity compa red 
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to  the up land . The highes t  average  overs tory d en s ity is a s s o c iated 
with Dewey so i l s  ( Un it IX )  and Fu l l e rton , C larksvil le , Dunmore and 
as s oc iated s er ie s  (Unit V) . D ewey  s oi l s  on l eve l to ro l l ing  topography 
(Unit IX )  are deep , we l l-d r a ined end have a med ium wa ter-ho ld ing 
capacity which f avors e s t a b l ishment and  s urviva l of many taxa and re­
duced competit ion for ava i l a b l e  mois ture among trees . The cherty 
Fu l lerton and a s s oc ia t ed s o i l s  have a l owe r wa ter pot entia l but the s e  
deep , we l l-dra ined , f ine-textured s oi l s are  apparent ly within the opti­
mum l imits of t o lerance  with r e ga rd to  e s ta b l is hment and surviva l .  
Areas  characteriz ed by poor d r a inage  and f ine-tex tured s oi l s  ( S equoia 
and other s oi l s  d e r ived from s ha le s  of the Cona s auga group) , p rom inent 
s ands tone rid ge un its ( Rome Format ion and Chapman Rid ge s ands tones  a nd 
the ir a s s oc ia ted s o i l s ) , s ha l l ow D andridge s o i l s  f rom ca lca reou s  s ha le s  
and we l l-dra ined , o ld a l luvium (Decatu r  and Wa ynes boro s oi l s )  have 
average dens it ies tha t are c los e to the overa l l  mean ( Table  9 ,  page 
1 60 ) . A lthough unders tory d ens ity is l owes t  on the poor ly d r a ined 
a l luvia l s ites ; unders tory dens ity is highes t  on the s andy-textured 
s oi ls of the Rome F orma t ion but the ave r a ge overs tory d ens ity ( aver a ge 
10 9 s tems per acre )  s ug ge s t s  tha t morta l ity occurs a t  a high r ate on 
the s e  s ites which is promot ed in part  by d eve lopment of wa ter  s tres s 
durin g  the gr owing s e a s on in the s e  s andy , s teep s l oped s oi l s . 
Ave r a ge tota l b as a l  a r e a  is highe s t  on s ites  cha r a c terized by 
Dewey s o i l s  which sugges ts tha t  s u rviva l as we l l  as growth is opt ima l 
on we l l-d ra ined s it e s  w ith a re l a t ive ly high ava i lab l e  water  potentia l .  
Ba s a l  area  is l owes t  a long s tr e ams  and be l ow avera ge on the s ha l l ow 
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Dand r idge s oi ls , the Ta lbott s o i l s  a s s o c ia ted with l imes tone , on the 
s lopes of r id ges of the Rome Format ion and on the high terraces  with 
o ld a l luvium . Average bas a l  a re a  among a l l  s amp les  is a bout 100 ft . 2 
per acre ; c ommun ities in thes e l a t ter  a reas  a re characteriz ed by average 
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ba s a l  a rea  o f  8-12 ft . pe r acre  be l ow the mean . B a s a l a rea  appears 
partly  a s  a function of dens ity s ince  the s e  are not areas with the highes t 
dens ity . However , such factors  a s  poor d r a inage , s ha l low s oi ls , s o i ls 
w ith  high s tone volume a l l  operate s ing ly  or c o l le ct ive ly to  inhibit 
growth and production and it is more l ike l y  tha t s teep s lope s and ot he r  
topographic f e atures , and s oi l  proper ties  inf luence  growth as  expre s s ed 
by basa l area . 
Taxonomic d ivers ity among s ites  is highes t on s o il-parent mate-
ria l un its that  exhibit severa l d ifferent ha bitats  and heter ogeneous 
env ironments . Rid ge un its w ith va rying s l ope a s pect , an gle , f orm and 
pos it ion have the greatest  d ivers ity of ove r s t ory taxa . Exacting and 
pred ictab l e  environments as s oc ia ted with such  areas  cha racterized by 
l imes tone outcrops (Unit I I )  or a permanent s t re am (Unit X )  a re a ls o  
inha bited by tax a with ra ther  s pecif ic s ite requirements ; mor e intens ive 
s e l ec t ion pres sure may occur on the s e  s it es . 
O a k  and hickory taxa a re  the ma j or t ax onomic groups in f ores ts  
of the Great  Va l ley and repr e s ent  30 percent of the 57  taxa recogn ized 
in this s tudy ( l l  o ak  and 6 hickory taxa ) . Fifteen of the taxa are a s s oci-
a ted w ith  80 percent of the s oi l-pa r ent  mat e r ia l un its and 31  taxa a re 
a s s oc iated with 50 per cent of the s e  unit s ; the s e  repres ent loc a l  
a s s emb la ges of d ive rs e gene poo l s  with  c on s iderable  eco logica l amp l itud e . 
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A lthough woody end em ics a r e  n ot known and d is junct taxa  were not s een 
in this s tud y , s everB l taxa appe a r  s ite  res t r icted , � - � · ,  C a rya  
c aro l inae-s epten t r iona l is , Frax inus ame r ic ana and  P l a t anus occidenta l is , 
or e t  the edge of the ir ranges , � - � · ,  P inus rigid a Bnd Quercus phe l los .  
The ma j or taxa exerting the gre a te s t e f f e c t  in commun ity d eve lop­
ment and c ompos it ion are  the w id e s pread oaks ; Que rcus  a lba is the m a j or 
oak  taxon throughout the a rea ex cept on Ta lbott s oil s  a s socia ted with 
l ime s t one outcroppin g  (Unit I I ) and a l ong s t re ams (Un it X ) . A lthough 
Quercus p r inus exhib its  d ominance in the s even c ommun ities  and 1 6  va ri­
ants of the Ches tnut-Oak  C omp lex it is a s s oc i a t ed w ith the d r ier r id ge 
and knob s ites ; c ommun ity compos ition , s oi l  and t opographic prope rties  
of commun ities  support the xeric na ture of the t axon and its Bbi l ity to  
compete  on  dr ier  s ites . O the r ubiqu itous oak  t axB  a re  Que rcus coccine a , 
Quercus f a l ca t a , Quercus rubra , Que r cus s te l l a t a  and Que rcus ve lut ina . 
I n  gene ra l ,  Que rcus pr inus is an ind icat ion o f  xeric s ites  whereas  
Que rcus rubra is  the  oa k taxon mos t ind ica t ive of mes ic s it e s  and 
Quercus phe l los  Bnd Quercus  michaux ii  a r e  ind ica tors of hyd r ic s ites . 
Quercus coccin e a  and Que rcus s t e l l a ta occur on both d ry and wet  s ites , 
while  Que r cus muhlenbergii and Que r cus  s hum a rd i i  are usua l ly a s s ocia ted 
with s oi l s  der ived from lime s t ones  a nd d o l omites . Quercus  a lba , Quercus 
ve lut ina and Quercus f a lcata are taxa with l ow s ite  pred ictabi lity  a l­
though 2 ·  f a l ca t a ' s dis tr ibut ion is concent r a t ed on S e quoia and a s s oc i­
a t ed s eries  d e r ived from non-ca lca reous s ha le and increas ing c ontribut ion 
of  the taxon may  be an ind icat ion of s l ow l y-dr a ined s ites . 
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C arya g l abra , Ca rya tomentos a and Carya  ova l is a re the mos t c om-
mon hickory taxa ; C� rya cord if ormis is a minor c onst ituent in m es ic d raws 
c ommunities ; C a rya  c a ro l inae-septentriona l is is a s s ociated w it h  Dand r idge 
s oi l s  on S evier s ha l e  knobs and S e quoia s oi l s  der ived from Pumpkin Va l ley  
or  No l ic hucky s ha le , and Carya ovata  is  a codominant in commun ities 
a s s oc ia ted with Dand r id ge s oi ls and Te l l ico  s o i l s  of the Chapman Ridge  
s ands tone . Carya  g l abra , C a rya tomentos a and Carya  ova l is a r e  wid e ly 
d is tribut ed taxa and make the gr eate s t  contr ibution to  c ompos it ion on 
xeric to  mes ic s ites ; Cary a g l abra and Carya tomentos a may  be codorninant 
w ith Quercus p r inus on the most xer ic s ites . Carya  cord iform is is an in­
d ica tor of mes ic s ite  c ond it ions and Carya ova ta  is a s s oc ia ted  with d eep  
s o i l s  on c a l c a reous s ha les  and s ands t ones  and is probab l y  s ec ond to  
C a rya cord if ormis in mes ic s ite r equirements . C a rya c aro l in a e­
s eptentr iona l is is mos t w ide l y  di stributed and contr ibutes  more to  c om­
mun ity c ompos it ion on c a l c areous s ha l e s ites ; its  other s it e  r e qu irements 
are  unknown a lt hough its d istribut ion here  sugges ts tha t  it is partia l ly 
r e s t r ic ted to the e a s tern port ion o f  the Great  Va l ley . Important w id e ly 
d is tr ibut ed mes ophytes  are Liriod end ron tu l ip if e r a , Fa gus grand if o l ia 
and Fraxinus amer ic ana . 
The re l a t ions hips of c ommun it ies to s lope a spect , f orm , pos it ion 
among s oi l-parent materia l  units  and pos s ib l e  re l at ions hips to  each  
other as  t hey  are  recogniz ed in this  s tudy a re s hown by vegetat iona l 
d iagrams adapted f r om a pres entat ion of commun ity pattern by A .  R .  
Crand a l l  ( 1 884 , in S ha ler , 1 8 84)  and used re cent l y  by Gordon ( 1 9 69) a s  
a conc eptua l means  of s ynthes iz ing commun ities  in areas  where  topogra phy 
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i s  d ivers e .  Community abbreviat ions us ed in th e d iagrams a r e  pres ent ed 
in Tab l e  39 . E a ch d ia gram pres ents a l l  the commun ities a s s oc iated w ith 
va r ious s oi l-pa rent materia l un its and inc lud es  the ir r e l at ions hip to  
s l ope a s pect , f orm and pos ition . S ite factor  abbreviat ions us ed in  e ach  
d ia gram a r e : ( 1 ) L ,  M ,  U repr e s ent lower , m idd l e  and upper  s lope pos i-
t ion re spective ly , ( 2 )  N ,  E ,  S , W repres ent the f our card ina l compas s 
points . P o s i t ion of c ommun it ies a ccord in g to a s pect is  by 12 c la s s e s  of 
compa s s  po ints . C ommun ity abbrevia t ions enc l o s ed by parenthe s e s  a r e  the 
depre s s iona l or draw communities ; a l l  others ind icate f l a t  or convex 
s l opes . The chinquapin oa k-Shumard oak commun ity a s s oc i a t ed w ith Ta lbott 
s oi l s  (Unit I I )  is not inc lud ed becaus e on ly one a s pe c t  is  r ep res ent ed . 
The commun ity is  charac terized by s evera l s ite r e stric t ed taxa , � ·� · ,  
Carya cord if orm is , C e l t is occ id enta l is and Jun iperus vir gin iana . The 
max imum c ontr ibut ion of the d om inants Quercus muhlenbergii  and Que rcus 
s huma rd ii  to f ore s t  compos it ion occurs in this commun ity . S im i la r ly , 
the w i l l ow oa k and gre en a sh- s y c amore commun it ies a s s oc iat�d w ith Me lvin 
and/or Linds id e  s oi l s  and repr e s en t ing a genera l area  near  or a t  s tre am­
s id e  (Units VII I  and X ,  respective ly)  are not pres ented but have been 
d is cus s ed (pages  2 75 to  2 8 1 ) . The d ominant taxa in the l a s t  two named 
communities  a re c on f ined to thes e s ites in the centra l  port ion of the 
Gre a t  Va l ley ; up l and taxa with w id e  l imits  of to leranc e , � · � · ,  Acer  
rubrum , Nys s a  s y lva t ic a  and Quercus a lba contr ibute to  c ommun ity  s t ruc­
ture  in the w i l l ow oak  commun ity but a permanen t l y  near-surf a c e  water  
table  in the gre en a s h-s ycamore c ommunity s e lects again s t  a l l  taxa tha t  
cannot met abo l iz e  and grow succes s fu l ly in an ana e robic r oot environment .  
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TABLE 39 . Commun ity Abbrevia t ions U s ed in Vegetat ion D iagrams . 
Comp l ex and C ommun it ies 
White Oak C omp l ex 
Whit e O a k  
White O a k-B l a c k  O a k  
White O il  k-C hes tnut 0 a k 
White Oa k-Moc ke rnut Hickory 
Whit e O a k-Northern Red O a k  
White Oak-S ca r let  O a k  
White Oa k-S ha gba rk  H ickory 
White Oa k-Shor t l e a f  P ine 
White O a k-S outhe rn Red Oak  
White O a k-Sweet  P ignut Hickory 
White Oa k-Tul ip Pop l a r  
White Oak-Virginia  P ine 
Ches tnut Oak  Comp l ex 
Ches tnut O a k  
Ches tnut O a k-B l a c k  O a k  
Ches tnut Oak-Mocke rnut Hickory 
Che s tnut Oa k-P ignut Hickory 
Ches tnut Oa k-S hagba rk  H ickory 
Ches tnut Oa k-Tu l ip P op la r  
Ches tnut Oa k-Virgin ia P ine  
Tu l ip P op l ar  C omp lex --rulip P op l ar-B eech 
Tu l ip P op lar-Ches tnut Oak 
Tu l�p Pop la r-Nor thern Red Oa k 
Tu� ip P opla r-S outhe rn Red O a k  
'r1,il ip P opla r-White O a k  
M iKed Mesophyt ic Comp l ex 
--xT1 c ommun ities 
P ine  Vegetat ion 
--short leaf  P ine-O a k  
Vir g in ia P ine  
White P ine 
Re s t r icted Up land Vege tat ion 
B la c k  O a k-S c a r let  Oa k-Moc ke rnut H i ckory 
Northern Red O a k  
Commun ity 































TABLE 39  ( continued) 
Comp lex and Commun ities 
Re s tr icted U p l and Ve getat ion ( cont inued) 
Northern Red Oa k-Tu l ip P op l a r-Sugar  Maple  
S outhe rn Red O a k-B lack  Oak  
S outhe rn Red O a k-Oa k  
S outhern Red O a k-S hor t le a f  P ine  
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C ommun it ies  recognized on the ca lcareous s ha le knobs in the e a stern 
port ion of  the s tudy a re a  a re d ominated by repre s entat ives of the Che s tnut 
O a k  and Tulip P op l a r  Comp l exes  ( Figure 3) . Col lective l y , the commun ities 
�re  cha r a cterized by l ow d ens ity and ba s a l area ; the s e  a r e a s  are  c on­
s idered the mos t x e r ic s ites in the s tudy area . C he s tnut oak-Virg inia 
pine communities on the s outhwes t  s lopes are  character ized by a c id , 
s ha l l ow s oi l s  on s teep s lopes ; the s e  communit ies a re c on s id ered s table  
and may  repres ent edaph ic c l imaxes in C l ements ian term inology . The 
ches tnut oak-p ignut hickory communit ies occupy more mes ic northe a s t  
s lopes w it h  l e s s  s l ope gradient . The White O a k  C omp lex is  repres en ted 
by white oa k-mockernut and white oak-sha gbark hickory c ommun it ies a l­
though t he latter  may  be c ons id ered an a l terna t ive to  the more wides pread 
ches tnut oak  c ommun ities  on northwes t s lopes ; externa l protect ion is 
� s s oc ia ted with the s ite  occupied by the white oa k-s ha gbark  hickory c om­
mun ity and may promote the express ion of d ominance by thes e re lative ly  
mes ophy t ic taxa . The s tab il ity of the community is que s t ionab l e . The 
northern red o a k  c ommunity on l ower  s outhwes t s lopes is thought to  
expre s s  a more mes ic s ite via ex tern a l  protect ion . 
Beech-white oak  and white oak-bee ch c ommun ities of the m ixed 
mes ophy t ic comp lex oc cupy m idd le  and upper leads  and l owe r , m idd le  and 
upper draws on n orthwes t  s lopes and the lower and m idd le  leads  on s outh­
e a s t  s lopes ; beech-northern red oak  occup ies l ower d raws and beech­
buc keye-su gar  m a p l e  m iddle  and upper draws on northwes t s lopes . The 
mix ed mes ophy t ic c ommun ity in the northe a s t  d raws is characterized by 
hic kory taxa , e s p e c ia l ly Carya gl abra , bu t Acer  s a ccha rum , Fagus  
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F igu r e  3 .  F o r e s t  c ommun i t i e s  a s s oc ia t e d  w i t h  s l op e  a s p e c t , 
f orm and p o s it ion on D a ndr id ge a n d  a s s oc ia t ed s o i l  s e r i e s  d e r ived 
f r om A thens , O t t o s e e  o r  Sevier c a l c a re ou s  s ha l e s  (Un i t  I ) . 
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grand if o l ia , Liriodend ron tu l ip if e ra and Que rcus rubra in the overs tory  
s ugge s t  a mes ophyt ic c ommun ity . D eeper s oi l s  in  draw pos it ions Bnd 
externa l protect ion a s s oc ia t ed w ith mix ed mes ophyt ic communit ies on the 
leads and � the draws  is thought to  mod ify the environments of the s e  
habitats  and promote more mes ic s ite  cond it ions . Repres enta t ive com­
mun it ie s  of the Mixed Mes ophytic C omp l ex a r e  concentra ted on the d i s ­
s ected top ography o f  the s ha le  knobs . W it h  regard t o  p a s t  ve getat ion 
and the M ixed Mes ophytic  Fores t As s oc ia t ion recognized by Braun ( 1 950 ) , 
mixed mes ophytic commun ities in the Grea t  Va l ley may  be r e l ic commun i­
t ies  of  more extens ive mixed mes ophytic c ommunit ies pre s ent du ring a 
c oo ler and mois ter c l imate (P l e is t oc ene) ; in this s tudy , evidence does  
not  sugges t  that  t he s e  commun it ies a re out l ier s  of  an  expand ing ext en­
s ive mixed mes ophyt ic fores t .  
The Ches tnut Oa k Comp lex d om inates  the three a s pects  s amp led on 
the Rome Formation (F igure 4 ) . The prominence  of Quercus pr inus on 
l eads and in d r aw s  sugges ts tha t  the s ites  a r e  dry  environments . 
Importance va lue ·�f 2 ·  prinu s is higher on le ads  than in d raw s and 
common ly  repres ents  over one-ha l f  the dens ity and bas a l  a rea . Tu l ip 
pop la r-northern red o a k  and white p ine c ommun ities  in the northea st  
draws a r e  a l s o  characterized by  m ore  mes ic  s ite c ond it ions  particu l a r ly 
thicker  A horizons and deeper s o i l s . Ches tnut oak-tu l ip pop l a r  c om­
munities  in the d raws a re more mes ic than c hes tnu t oa k c ommun it ie s  on 
the leads  but a re a ls o  sugges t ive of xeric  s ites , � - � · ,  s teep s l opes 
and high s tone c ontent in the s o l a ; the s e  c ommun ities may repre sent de­
ve l op in g  vegetat iona l c omponents f o l low ing the de ath of  C a s tanea , a 
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F igu r e  4 .  F or e s t commun i t ies  a s s oc ia t ed w it h  s l ope a s pe c t , f orm 
and pos i t ion on J e f f e r s on , Rams ey and a s s oc i a t ed s o i l  s e r i e s  d e r ived 
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f ormer m a jor  c on s t ituent on the s e  s ites . The Virg in ia p ine commun ity 
on l ower northe a s t  l e ads  may a ls o  be trans itory and repres ent a s ta ge 
in d eve l opment f o l l owing interference by man . The white  oak-ches tnut 
o a k  c ommunities  on l ower  northwes t s l opes a re probab ly  c ommon l ower 
s lope c ommuni t ie s  of the Rome Format ion due to the " c ont act " w ith white 
ask-d om inated c ommun it ies in va l l eys and on l e s s  prom inent d o l omite  
r id ges . M ix ed mes ophyt ic communit ies may  a ls o  occupy l ower and midd l e  
leads  but Quer cus p r inus is a ma j or const ituent in the l imited c ommun ity 
s amp l ed ; the ext ent  of such communities on the Rome F orma tion is  not 
known but the c oncentrat ion of mes ophytic t axa  on the s e leads  is probably  
l im ited . 
The d r ies t ,  s outhwes t s lopes on the Rome Format ion were  not 
s amp led s o  c ompos it ion and re l a tions hip , if any , to othe r  commun it ies  
is unknown . The extent of 2·  prinus on the s e  d r ier  s ites  wou ld be  of 
intere s t .  I f  s outhwes t s ha le knobs a re of any pred ictive va lue e ls e ­
where , s tab le  oa k-p ine c ommun it ies s hou ld be repres ented on the Rome . 
S outhwes t  and northe a s t  s lopes on the ma j or r idges  of the Great  Va l ley  
a re  samp led with  les s intens ity by  neces s ity ; the  trend of r id ges (Rome 
and others ) is northe a s t-southwes t  s o  that northwes t-s outhe a s t  as pects 
a re the s id e  s l opes . The northe a s t-s outhwes t a s pects  are a s s oc iated 
with the end of a r id ge un it , and a re sma l l  in a r e a l extent ; the proba­
bi lity of l oc a t ing o ld-growth f ores ts is  subs e quent ly at  a l ower leve l 
than with  other a s pects . 
Va l l ey s ites  cha racteriz ed by sha le pa rent materia l and S equoia , 
Litz and a s s oc ia ted  s e r ies  a re  chara cter ized by white oak  c ommun ities 
2 9 7  
(F igure 5 ) . The s e  s ites  B re ch� racter ized by high c l a y  c ontent and s low 
interns  1 d rain11ge in the B hor izon . Practica l ly a 1 1  of the s e  va l ley 
s ites are in cu l t ivat ion or are y oung , s e c ond growth f ores ts . Thes e  a re 
gradua l s lopes and a l l  s lope pos it ions a r e  potentia l agr icu lture , c om­
merc ia l and indus t r ia l s ites ; s lope aspect  is not as  import ant nor as 
we l l  defined here r e l a t ive to r idge s ites . The pr ed om inant c ont rol  of 
f ores t d eve l opment on thes e s ites may  be phys ica l prope rt ies  of the s o i ls 
a s  oppos ed to t opograph ic prope rt ies . Taxa contr ibut ing s ign if icant ly  
to tot a l  c ompos ition wou ld be adapted to  re lat ive ly  poor ly  d r a ined and 
poor ly aera ted c ond itions , compared to the ma j or ity of up l and s ites . 
The white oa k-hickory vege tat ion and white oak-oak  ve getat ion is  
potentia l ly more  w id es p read and  d iverse  and und oubted ly has  been in  the 
pas t . The white oa k-moc kernut hic kory community is one of  the bes t 
r epres ent a t ives of genera l ,  conceptua l oak-hickory fores ts . The s tabi l ity 
of the white oa k-Virgin ia p ine c ommun ity is unknown but tree s ize ind i­
cates tha t p ine  taxa a r e  characteris tic overs tory taxa  f or many years . 
C ommun it ies of th� White O a k  C omp lex a ls o  d ominate  r id ge and/or 
undu lating topogra phy character iz ed by Ful lerton , C l a rks vi l le and 
a s s oc ia t ed s o i l  s er ies and d o l omites of the Knox Group ( F igure 6) . 
Ches tnut oak c ommun ities  are  a s s oc ia t ed w ith s te eper s lopes on r id ges  
and the ches tnut o a k-tu l ip pop l a r  c ommun it ies probably  repres ent d eve l op­
ing c ommun it ie s  f o l l owing d e a th of Ca s tanea , a former ma j or con s t ituent 
on the d o lomit e  r id ges ; evidence pres ented herein suggests tha t  it wa s 
c onc ent rated on northwes t  and s outhwes t s l opes . White oak-ches tnut oak  
commun ities on nor thwes t  s l opes , white oa k-b l ack  o ak  c ommun ities  on 
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F igu r e  6 .  F o re s t  c ornrnun � t � e s  a s s oc i a t ed w it h  s l ope a s p e c t , f orm 
and p o s it ion on C l a r ks v i l l e , Fu l l e r t on a nd a s s o c i a t ed s o i l  s e r i e s  d e r ived 
f r om Chepu l t epe c , C o p p e r  R i d g e , Kin gs p ort , Longv iew or M a s c o t  c h e r t y  
d o l om i t i c  l im e s t on e s  a nd l im e s t on e s  ( U n it V) . 
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north-s outhwes t s lopes and white oak-s hort le af  p ine c ommun ities on 
s outhwes t s l opes a re � 1 1  mod if ied c ommunitie s  due to  the r em ova l of 
C � s tanea . They may be s table  rather than d eve l op ing , uns ta b l e  com­
munit ies f o l l ow ing the los s of Cas tanea with the pos s ible  exception of 
c ommunities  in which s hort leaf  pine is the c od om inant . Howeve� app a rent ly  
stable  old  growth s hort leaf  pine c ommunities  occur  on s im i l a r  substrate  
e l s ewhere  in the phys iographic province (Lipps , 1 9 66) , thes e might a ls o  
b e  s table . The white oak-Virginia pine c ommun ity on a l ow- lying r id ge is 
at l e a st  7 5  years  o ld and may be a s t able  c ommun ity of the comp lex . The 
mixed mes ophytic communities on the mois ter l owe r northwes t s lopes a r e  
even m o r e  typica l "mixed mes ophyt ic" than those a s s oc ia t ed w ith the 
s ha l e knobs ; ind icator  taxa  of m ixed me s ophyt ic f ores t s , viz . , Acer 
s a ccha rum , Aescu lus octandra  and/or T il ia he terophy l l a in addit ion t o  
Fagus a re important cons tituents in thes e communit ies . Tul ip pop lar-
oak  ve getat ion is bes t  repres ent ed on the s e  s ites  pa r t icu l a r ly on mes ic 
northe a s t  s lopes and in draws on northwes t s lopes ; they a re the on ly 
c ommun it ies rec ognized on the s e  s lopes in this s tud y but white oa k com­
mun it ies a r e  (were) probably a s s oc iated with s im i l a r  s ites . S ize of 
trees  and pres enc e  of the d om inants in mos t of the und e r s t or ies  of the s e  
communities  suggest  tha t they a re l ong-s tand ing . A l though m o s t  tu l ip 
pop l a r-oa k commun it ies a re cons idered s e c ond a ry , o ld-growth c ommun it ies 
on the P iedmont in Mary l and have been rec ognized (B raun , 1 950 ) . 
Repres ent a t ive commun ities of th� White O a k  C omp lex d ominate s ites 
and s oi l s  of o ld a l luvium (Figure 7 ) . The mos t w ides pread community is 
the white oak-s c a r let  oa k c ommun ity d ominat ing the s lopes of terraces  
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F ig u r e  7 .  For e s t c ommun i t i e s  a s s oc i a t ed w i t h  s lope a s p e c t , f orm 
and p o s i t i on on D e c a tu r , Wayn e s b o r o  and a s s o c i a t ed s o i l  s e r ie s  d e r ived 
f r om a l l u v ium (Un it VI ) . 
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chara cter ized by W a ynesboro  s o i l  s e r ies ; white oak-tu l ip pop l ar  commun i-
ties d om ina ted the northwes t f a c ing (dra in a ge )  draws . The pures t f orm 
of a white oa k c ommunity is rec ogn iz ed on upper northwes t leads ; this 
community may have d om inated the upper s l opes on a l l  a s pects at one 
I 
t ime ; the a lterna t ive white oak-b l a c k  oak  community is  a c ommon a s s oc i-
sted commun ity in white oa k d om in at ed regions  (B raun , 1 950) . The white 
pine c ommunity is probably an is o l a te within a broader ve getat ion unit 
which wou ld p robab ly be dom in a ted by Que r cus  a lba ; the is o l a t ed occur-
renee of P inus s tr obus s tand s is  w id e ly r e cognized ( TVA , 1 94 1 ; S .A . F . , 
1954) . 
Taxonom ic a l ly d ivers e commun it ies are  a s s oc ia t ed w it h  s lopes and 
deep , s andy-textured s oi l s  of Cha pman Ridge s ands tone unit s ( Figure 8) . 
The d iff erence in c ompos ition between northwest  and s outhe a s t  s lopes is 
evidence of the inf luence of  a s pect  upon c ommun ity deve lopment . The 
ches tnut oa k-Virg in ia p ine commun it ies  on the s e  s outhe a s t  s lopes are  
cons idered more mes ic than thos e on ca lca reous s ha le ( cf .  Figure  3 ,  p age  
2 9� bas ed on gre a te r  taxon om ic d ivers ity . H igher  bas a l  a rea , deeper 
s oi l s  and coole r , 
'
mois ter  a s pect , and l ower s lope angle on thes e s and-
s tone s ites su gges t  mes ic  commun ities  cou ld deve l op .  White oa k commun-
it ies on northwes t  s lopes sugge s t  mes ic s ites  w ith the pres ence  of the 
c od ominants , mes ophyt ic oak  and hic kory taxa ; a white oak-bee ch c ommunity 
is the mixed mes ophy t ic repre s en t a t ive a t  m ids lope . The chief d is t in c-
t ion between tu l ip pop l ar  c ommun it ies  occurs on l ower leads  vs . m idd le  
and upper draws on n orthwe s t  s l opes i s  the s e gregat ion of the c od om inants ; 
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F igur e  8 .  F o r e s t c ommun � t � e s  a s s oc ia t e d  w i t h  s l op e  a s p e c t , f orm 
a nd p o s it i on on Te l l ic o  and a s s oc i a t ed s o i l  s e r ie s  d e r ived f r om Chapman 
Rid ge s an d s t on e s  (Un i t  VI I ) . 
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a s pect  can a ls o  be visua l ized in the tu l ip pop l a r  c ommunities ; northwes t  
a t  l ower s lope pos itions but the mes ophytic Quercus rubra i s  a s s oc iated 
w it h  Lir iod end r on on northeas t m idd l e  and upper  l e ad s ; ba s ed on vegeta­
t ion , t he northe a s t  lead  pos it ions a ppe a r  to  be more mes ic than draws 
on the northwe s t ; the tu l ip pop l a r-northern r ed o ak  c ommun ity on the 
northea st  s lopes is c ons ide red a part  of the res t r ic ted northern red oa k 
c ommun it ies  a s  opposed to  being a member o f  the Tu l ip Poplar  Comp l ex ( cf . 
Ta b le  35 , p age 2 66) . 
Aga in , the c ompos ition of f orests and the ir r e l a t ion to s outhwest  
s lopes of Chapman Rid ge sand s t one is  unknown a t  this  t ime . 
C ommunit ies a s s oc iated w ith Dewey s oi l s  a nd non- cherty d olomit e 
and l imes tone a r e  c hara cteriz ed by the highes t average d ens ity and bas a l  
area  in this  s tudy ( F igure 9) . Becau s e  of the high product ive and 
management potent ia l a s s oc iated w it h  the s e  s oi l s  and the gent ly s lop ing 
topography , a s s oc ia t ed f ores ts have long been und e r  r emova l pre s sure . 
Mos t of  this  product ive land is  in cu ltiva t ion or pas ture . The rema in ing 
o ld-growth f ores ts a r e  types of Que r cus a lba c ommunities ; whether the 
che s tnut oa k-mocke rnut hic kory and s outhern red o ak-oa k c ommun it ies on 
s outh s lopes repres ent  s egrega ted commun it ies  or o ld-growth commun ities  
w ith 2·  a lba removed is  not  known . The d if f er ence  in communit ies of  
this  l im it ed s amp l e  a ppears  to ( and probably  wou ld)  be a funct ion of 
environment as mod if ied by s lope a s pect . Throug hout the s e  c ommunities , 
s o i ls a r e  s im i l a r  in d epth , texture ,  s tone c ontent and water  ava i l a b i l ity ; 
s lopes a r e  broad w ith a low s l ope angle . I f  the s im i l a r ity  of  northwes t 
and s outhe a s t  s lopes is  accepted , the two d if f e r ent  white oa k communities  
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F ig u r e  9 .  F or e s t  c ommun i t i e s  a s s oc ia t e d  w i t h  s l ope a s p e c t , f orm 
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msy be c on s id ered environmenta l e qu iva l ents  and the  cod om inants (C� rya  
tomentos a and Quercus ve lut ina )  may be ecologic a l  equ iva l ents . 
In  this s tudy of  o ld -growth , and presumably s table  p l ant  commun­
ities  in the G r e a t  Va l ley  of Ea s t  Tenne s s e e , f our ma j or vege tat ion com­
p lexes have been recogn iz ed . The Wh ite O a k  C omple x  is the mos t wid e ­
s pread , c ons is ts  of n ine  vegetat ion types , 1 2  commun it ies , 2 5  var iants 
�nd repres ents  40 percent of the tota l s amp l e ; the Che stnut Oak C omplex  
is  s econd in  importance ,  c on s is ts of  four vege t a t ion t ypes , s even c om­
mun ities , 1 6  v a r iants snd repres ents 2 6  pe rcent of the s amp l e . The 
Tu l ip Popl a r  anq Mixed Mes ophytic C omp l exes  each r epres ent approx imate ly  
1 0  percent of  the tota l s amp l e ; the  Tu l ip Pop l a r  C omp lex c ons i s t s  of  two 
vegetat ion type s , f ive c ommun ities  and 10 variants and the Mix ed Mes o­
phytic  Comp lex is  c ompr ised of 11 c ommunity-va r iants . Other vege tat ion 
types are  r ecognized tha t a r e  not c ons idered cons t ituents of the com­
p lexes and  a re too  l im ited in a e re a l extent to  be recogn ized a s  a ma j or 
un it ( or c omp l ex )  o f  Great  Va l le y  fores ts . P ine vegetat ion is cha rac­
terized by c ommun it ies  d om inated  by P inus echina ta , P inus s trobu s and Pinu s  
virgin iana ( appr ox ima t e l y  3 percent of the s amp le )  . Res tr icted up land 
vegetat ion con s i st s  of c ommun it ies d omina ted by Quercus f a lcata , Que rcus 
muhlenbergii  and Quercus s huma rd ii , Quercus rubra , Quercus s t e l l ata  and 
Quercus ve lutina  ( 10 p e rc ent of the s amp le ) ; bottom land ha rdwood vegeta­
t ion is cha ra c t e r ized  by  two c ommun ities  d omina ted by Frax inus penns y l­
van ica  and P la tanus occ id enta l is and by  Quercus phe l los ( co l lect ive l y  3 
percent of the s am p l e )  . 
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Fores t  vegetat ion in this reg ion has s im i l a r  c ounterparts  ( a t  
l e a s t  a t  the level  of d ominants )  e l s ewher e  w ithin the dec iduous fores ts  
o f  e a stern North Ame r ica ; c ommun i t ie s  d is cu s s ed here in can be  c orre l a t ed 
w ith vegetat ion in the M ixed Mes ophy t ic , O a k-Che s tnut , Oa k-H ickory and 
O a k-P ine Fores t Reg ions as d e f ined by B raun ( 19 5 0 ) . Wherever pos s ible  
f ores t ve getat ion has been identif ied with  f ores t cover types a s  d e f ined 
by the S oc iety of Amer ican Foresters  ( 1 9 34 ,  1954) ; 14 of the 33  cover 
types of the C entra l Fores t Region a r e  recogn ized . S ix of the 1 6  pr in­
cipa l f ores t types recognized in the Tennes s e e  Va l ley by TVA ( 1 94 1 )  are  
s im i l a r  to  fores t c ommun it ies recogn ized in  this s tudy . The TVA types 
a r e  bas ed on c ontemporary vege t a t ion rega rd les s of age and mix ed fore s t  
types o f  conif ers  and ha rdwoods which d om inate  the Great  Va l l e y  vegeta­
t ion are  the ma in types mapped (TVA , 1 94 1 ) . O ld-growth vegetat ion is  
pr( d om ina te ly  ha rdwood he re . A l l  ha rdwood types a re recogn ized in this 
s tudy except the northern hardwood type which is at highe r e leva tions 
in the Gre at  Smoky Mountains and in certa in Cumb e r l and P la teau ravine s . 
Cas tanea d ent ata  was  a ma j or cons t i tuent in fores ts of  this re­
gion unt i l  its  death in the 1 9 30 ' s .  Youn g s a p l ings cont inue to d eve lop 
f r om  roots and s tumps bu t s uccumb t o  b l ight a f t e r  a f ew years while  s t i l l  
unders tory trees . 
F rom this s tudy and othe rs  in the Great  V a l ley (Wo lfe , 1 95 7 ; Lipps , 
1 9 6 6) , it appe ars tha t the taxon wa s a ma j or c omponent of the overs tory 
on r idge  s ites , particu la r ly  r id ges  of the Rome Format ion , and thos e 
und e r l a in by d o l omites of the Kn ox group . I ts a pparent concentrat ion on 
s ub-xeric to  xeric s i tes sugge s t s  that  in contemporary ve get at ion it 
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wou ld be  a cons t ituent ( or even d om inant or cod orn inant)  in c ommunities 
d om ina ted by  Que rcus prinus and dry phas e  Que rcus a lba-d om inat ed c ommun­
it ies . I t  is a l s o  a cons t ituent in c ommun ities  a s s ociated w ith topography 
and s oi l-pa rent ma teria l un its of ca l careous s a nd s tone  and s ha le .  Ba s ed 
on s tump counts , it appe ars tha t C a s tane a was  a bs ent or a minor cons t ituent 
in the va l l eys ; however , becaus e of its e c on om ic va lue throughout the 
his t ory  of the white man in this region , C a s t anea  in the va l leys cou ld 
have been cut s o  l ong ago tha t most remnant ( s tump) evidence has l ong 
s ince  decompos ed . 
I t s  economic importance and c ontr ibution to forests  a s  a dom inant 
or c od om inant in regiona l vegetat ion ex tend ing f r om Georgia to New Eng land , 
has s t imu l a ted inves tigat ion of r ep l a cement . In North C a r o l ina , Keever 
( 1 953 )  s ugges ted tha t s evera l taxa were  invo lved in rep l acement , viz . , 
Quer cus rubra , Quercus prinus , Que rcus a lba and C a rya s pp . Woods and 
S hanks ( 1 95 7)  noted tha t oak tax a accounted f or 4 1  perc ent of rep lace­
ment in the Great  Smoky Mounta ins and that Que rcus prinus and Quercus  
rubra were the  chief taxa invo lved . Thoma s  ( 1 9 6 6) bas ic a l ly agreed that 
s im i l a r  replac ement occurred on C hi lhowee  Mounta in and inc luded Quercus 
a lba and Lir iod endron with the latter  taxon c ons idered an immediate suc­
ces s or to  C a s tanea . Cabrera ( 1 9 69 )  sugge s ted tha t Robin ia ps eudoa cacia 
was  an  immed iate  r ep l acement taxon bu t its permanence in s table  commun­
ities  a s  a c od orn inant is doubtfu l .  In Johns on C ounty , Tennes s e e , West  
( 1 970 )  sugges ted tha t Quercus rubra  wa s the chief  r e p l a c ing  t axon in 
tha t  a r e a . 
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I n  this cent r a l p ort ion of the Great  va l l ey , it a ppe a rs tha t 
Liriod endr on i s  an immed iate  replacement taxon particu la r l y  in Quer cus 
pr inus-dom ina ted c ommunitie s . On r idges of non-ca lcare ous s and s t one and 
s ha le  of the Rome  Forma t ion , it appe ars  that 2 ·  prinus is the chief re­
p lacem ent taxon , but Ca rya g labra may a l s o  p la y  a role in rep la cement . 
On the d o l omite r idges  character ized by cherty Fu l le rton , C la r ksvi l l e 
and a s s oc ia ted s oi l s , Quercus pr inus a ls o  appears  to be  the chief re­
p la c ement taxon and Quercus a lba  may a l s o  be involved in rep la cement ; 
in commun ities  w he r e  the two a re cod om inants or m a j or c ons t ituents , it 
appe ar s  tha t they p artit ion the opened niche . 
A l t hough C a s tanea ' s death  ha s had a m a j or impact  upon the biotic 
components of f ores ts throughout its range , the d ivers e gene pools in 
this r egion have quickly s tabi l iz ed the Grea t  Va l ley  s ys tems by exp loit­
ing the opened n iche . In this reg ion virtua l remova l of Quercus a lba 
wou ld p robably  have as  much or even more of a d is rupt ive impact  upon 
the f ore s t  ecos y s t ems . 
VII .  OJNCLUSIONS 
In  this s tud y , r e l�t ions hips between fores t  components �nd 
mea sured or e s t ima ted s o il and topogr aphic properties  � re ana l yz ed . Re­
lat ionships  among s o i l  and s ite  prope rties  a re s t atis t ic a l l y ana lyzed by 
s imple  regress ion . Genera l vegetat ion c haracter ist ics , viz . , d ens ity and 
ba s a l area  of trees  ove r  5 in . dbh and re l a t ive d ens ity , r e l a t ive bas a l  
area  and importance va lues of ind ividua l taxa a r e  ut i l iz ed in s imp l e  and 
mu ltip l e  r e gre s s ion ana lys e s  w ith s e lected s oi l  and topographic parameters  
a s  va riables . 
Community p atte rn and c ompos it ion is d e s c r ipt ive l y  corre l ated w ith 
a l l  mea s ur ed s o i l  and topographic prope r t ie s . Dens ity of the overs tory 
and und e rs tory , ba s a l area and t ax onomic d ivers ity of the overstory , and 
forest  c ommunities  a r e  r e l a ted to 10 s o i l-pa r ent mater ia l un it s a s s oci­
ated w ith  up l and , terrace  and f lood p l a in s ites  w ithin a ltern a t ing r id ge 
and va l l ey s y s t ems  that exhibit d ivers e topography and s oi l s  a s  we l l  a s  
d ivers e veget�t ion . 
S o i l  proper t ies s how s ever a l  inte rcorr e l a t ions . Thicknes s  of 
the A 1 and A2 � A3 hor izons a re intercorr e lated and both a re corre la t ed 
with deeper  s oi l s  which ind icates  the importance of t ime a s  a f actor in 
s o i l  f orma t ion w ith d e eper s o i l s  a ls o  s howing greater  horizon d eve l op­
ment . Thi c ker  Ai horizons a re a ls o  c orre l a ted w ith  s a ndy-textured s ol a  
which sugge sts that thes e s oi l s  promote hor izon d eve lopment and inc orpora­
tion , trans f e r  and trans format ion of organic matter  more than f ine­
textured s oi ls . Abs ence  of corre l at ion between s oi l  d epth and any s oi l  
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s eparate  s ugge s t s  tha t textur a l  properties  w i l l  not ea s i ly pred ict d epth 
end vice vers a . Pos it ive and nega t ive corre l a t ions among s oi l  s epa rates  
ex is t bec aus e the y  comprise  the m a t r ix .  Thes e  corre l ations  a ls o  s how 
the impor tance of pa rent materia l in s oi l  f ormat ion bec aus e s epara t e s  
in A and B hor izons a r e  pos it ive ly  c orre l a ted with e a c h  other . Corre l a­
tions between ca lcu l a ted ava i l a b l e  water  and s o lum d epth ( pos itive) and 
s t one volume (nega t ive ) and l a ck  of corre l a t ion between ava i l ab le water  
a nd other s oi l  proper t ies  sugge s ts t hat thes e two fac tors a re of  ma j or 
importance and tha t  they s hou ld be  measured w ith a high d e gree of pre­
c is ion and accuracy  when s oi l  wa t e r  ava i la b i l ity is inve s t iga ted . The 
on ly chem ic a l  prope rty mea sured wa s s oi l  pH a nd this a ppe ars  independent 
of  other s o i l  properties  a l though pH among hor izons is highly corre l a t ed .  
The s e  corre la tions  suggest  tha t s o i ls in this region have s im i l a r  chem ica l  
proper t ie s  throughout the ped ons  a l though othe r  chemic a l  measurements  
a re  needed  to  conf irm this . 
I nt e rc orre l a t ions amon g  c a lcu l at ed and e s t imated topograph ic 
var ia b les are of l ow order . In  add it ion to  measuring s l ope a s pect and 
ang l e , s lope s hape  and s lope pos it ion have been quantif ied by c a l cu la­
t ions from topographic maps  (U . S . G . S . 7 . 5 m inute quadrang l e s ) . In add i­
t i on , loc a l  re l ief , and length and w idth of a topographic unit and 
extern a l  protect ion aff ord ed by ad j a c ent  l and forms ha s been d e term ined 
f r om t opographic maps . Loca l re l ief and topographic length and width 
are  the va r ia b l e s  most  frequent ly  corre la ted w ith other s ite  prope rties 
but their  ecologica l s ignif icanc e is  so ind irect  that s lope a s pect , 
angle , pos it ion and s hape  mus t  be  me asu red concurrent ly . Corre la t ions 
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ind icate th�t thes e l a tter  topographic propertie s  a re  ind ependent of 
e a ch other and may be con s id ered independ ent var iables  in future ana lys es  
in  which s evera l va lues  of the  va r ia b le s  a re u s ed . E ach f a ctor s hou ld 
be  c ons id ered in s tud ies in this region . Ex terna l protect ion is  a l s o  
independent o f  mos t other va riables  ( pos it ive w ith s lope angle)  but 
this va riable is a ls o  an ind irect  measure  of envir onments and probably  
requires  concurrent measurement of s lope a s pect , angles , pos it ion and 
s hape . 
Re l a tion s hips between s o i l  and topographic prope r t ie s  ind icate  
that s lope ang l e  i s  one of the most  important c ha r acteris t ics interact­
ing with s oi l  propert ies and s hould be  c ons ide r ed when s evera l s ite s  are  
inve s t iga ted ; more r apid interna l d r a inage ( l e s s  mott l ing) , thin A 
hor iz ons , s ha l l ow s o l a , s andy-textured s o i l s , grea ter  s tone vo lume and 
les s � va i lable  wa ter  a re  a l l  corre l a ted w ith increas ing s lope angle . 
A lthough s ever� l prope rt ies a r e  corre lated  s im i l a r ly with re l ief , this 
is c ons id ered a ref l ection of s l ope an g l e  s ince  r e l ief  and s lope ang l e  
a re pos itive ly corre la ted . 
From the s e  c orre lat ions  s even s oi l  and f ive t opographic prope r t ies  
were  s e l ected . Om is s ion or inc lus ion wa s  bas ed upon d e gree of  inter­
corre l a t ion .  For examp l e , s and in the A and B hor iz on a re d ir ect ly  re­
lated ; the va r i a b l es may be  c ons idered o f  e qua l interpre tive va lue and 
us e of only one presumably increa s es eff ic iency of ana lys is and reduces  
conf ound ing . Linear and non- l inear  terms of s e l ected va riables  were  
us ed and int e r a ction terms among s o i l  and s ite va riables were u s ed to  
te s t  mu l t ip l ic a t ive re lat ions hips . Quad ra t ic and int eract ion terms were  
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o f  m inor importance o r  abs ent in mos t equat ions  a nd in s ome equat ions 
t ended to  l ower the pred ict ive va lue . Thei r  va lue in prob l ems  of l a rge 
s Bmp l e  number ( such  as  this one )  is que s t ionable ; in prob l em s  w ith 
smB l l  s ample  number , the d at a  can be  p lotted e a s i l y  and qu ickly to 
e s t a b l is h  the ex is t ence of curvi l inearity  and/or int e ra c t ion .  
Pre l im in a ry ana lys is sugges ted tha t s lope a spect  was  of l im ited 
vB lue a s  an  independ ent va r iab le . This int erpretat ion was  inf luenc ed 
by the u s e  of a s pe c t  trans f ormat ion (Beer  e t  � · , 1 9 6 5 )  which gave cer­
ta in a s pects  the s ame va lue . S egregat ion of  communit ies and  taxa  by  
a s pect  s ugges t s  thB t  this  va riable  s hou ld have been us ed in regres s ion . 
Furthe r , the us e of trans forma t ion in s tud ies  of  this nature  is que s ­
t ionab l e  s ince this may  obs cure true  a s pe c t  r e l at ions hips . 
Regre s s ion e quat ions in which ove rs tory p lot d ens ity and bas a l  
a re a  a re d epend ent va riables a re of low pred ic t ive  va lue . O ther factors 
such as s t and his tory need to be  cons idered and s oi l  or s it e  variables  
mea sured with greater  precis ion and a ccu racy . Ove r story dens ity is 
d irect ly r e l a t ed to r idge s ites and s oi ls high in c la y ; this suggests  
tha t  opt imum d ens ity is a s s oc iated w ith le s s  re l ie f  than the  prominent 
s ands t one  r id ges . Tota l b as a l  area  is re l a t ed to wat e r  ava i l abil ity 
Bnd f a ctors  c ontrol l ing wa ter ava i l ab i l ity . S eve r a l f actors undoubted ly 
interact  with water  to inf luence growth but nume r ous s tud ies r e l a ted 
t o  tree  gr owth d ocument this r e l at ions hip . Future s tud ies d irectly  or 
ind ire c t l y  r e l a t ed to  pred ict ing or ana l yz ing growth in fores t habitats , 
� ·� · , s ite  ind ex , bioma s s , product ivity s tudies , s hou ld emphas ize  the 
importance of water  ava i labi l ity and s e lect  and measure  thos e variables  
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a s s oc ie ted with  s oi l  and a ir mois ture . The e ighteen ma j or tree  taxa 
s e lected f or stepwise  mu ltip le  regres s ion ana lys is had a f r e qu ency of 
et lees t 10 percent  in the s tudy a r e a ; thos e t ax a  of minor importance 
in the ove r s tory , thos e w ith l imited genetic capa c ity  to occupy the 
overs t ory  and thos e which s howed d e f inite s ite  res triction were om itt ed 
from the ane lys is . I n  genera l ,  t he amount of var iat ion in the s e lected 
taxa accounted for  by  the s e lected s oil  and s it e  var ia b l e s  is of low 
order . Re l a t ive d ens ity , r e l at ive ba s a l area  or importance va lue of 
s even taxa , v iz . , Quer cus a lba , Que rcus ve lut ina , Que rcus rubr a , C a rya  
g labra , C a rya  tomentos a ,  Nys s a  s y lva t ic a  and P inus echinata  had R2 
va lues of 0 . 10 or l es s . Three  taxa , viz . , Que rcus f a l c ata , C a rya ova l is 
and Fagus grand if o l ia had R2 va lues a ccount ing for  a t  l e a s t  2 5  percent 
of the va r ia t ion in measured va lues ; Fa gus e quat ions account for 35 per­
cent of the va r ia t ion in this taxon .  
Topographic p roperties  a ccount for more va riat ion in cha racter­
is t ics  of the taxa  t han soil  properties . The topographic va r iables  con­
tribut ing mos t frequent ly  to  a c c ountable  va r ia t ion are  s l ope ang le , 
topogra ph ic l ength ( and presumably  w idth) , r e l ie f , s lope pos it ion and 
s hape in d e cr e a s in g  ord e r . Re l ie f  genera l ly c ontr ibutes  a higher per­
centa ge to  tota l R2 , but  the  order  r ema ins the s ame in  percent  
contribut ion t o  R2 . 
R e l a t ive d ens ity , r e l ative bas a l  area  and/or importance va lue of 
Quercus a lb a , Qu er cus c occ inea , Que rcus f a lcata , Qu ercus rubr a , Quer cus 
s t e l l ata , Que rcus ve lu t ina and P inus echinata  are inver s e l y  r e l ated to  
increas ing s l ope angle  and presumably  drier  habitats  whe r e a s  va lues of 
3 1 5  
Acer s accha rum , Fagus grand if o l ia , Quer cus prinus and Quercus rubra a re 
corr e l ated w ith s teep  s l ope s . The re lat ions hip of Acer  s ac cha rum , F� gus 
and Quercus rubra  to increa s ing s lope percent is bel ieved t o  be a ref l ec­
tion of  the ir a s s oc iat ion with  s teep s l opes or  c l os e l y  d is s ected port ions  
of the landscape ; a l though Fagus is the on ly taxon with a s t a t is t ic a l ly 
s ign if icant re l at ions hip to l ower ( presumably mes ic) s l opes , the other 
taxa a re a ls o  a s s o c ia ted with bu t are not conf ined to l ower  s l opes . 
Externa l protection was  not used in regress ion ana lys is but c ommun ity  
ana lys is tends to s upport a r e l a t ion s hip of  the s e  taxa  to  s ite s  with  
l ight dura t ion and int ens ity , s o i l  and a ir tempe rature , and  evapotrans ­
p irat ion mod if ied by l and form . The d irect  r e l a t ions hip of Quercus 
p r inus va lues to  s teep  s l opes and upper  s lope pos it ions sugges ts tha t  
opt imum contr ibution to  overs tory and growth of the taxon i s  a s s oc i a t ed 
w ith drier  s ites . 
Va lues of  Ca rya ova l is , P inus ec hinata , P inus vir gin iana , Que rcus 
f a lcata  and Quercus pr inus are  d irect ly re l ated to  topographic length 
whereas  va lues o f  Ca rya ova ta , Quercus coc c inea  and Quercus ve lut ina  a re 
invers e ly r e l a t ed to  this var ia b l e . Topographic l engt h  ( and width) c an 
be int erpreted a s  e ither va l l ey or r idge pos ition ; this in cons is tency 
l owers the pred ic t ive va lue o f  the va riable  and furthe r inves tigat ion 
ut i l iz ing this va r ia b l e  a s  an ind irect  mea sure  of p lant m igrat ion , 
e s t ab li shment and su rviva l d oes  not appear  warranted without inc re a s ed 
prec is ion of me asurement . 
Va lues of Acer  s a ccharum , C a rya  g l abra and Lir iod endron tu l ipifera  
are  d irect ly r e l a ted to s l ope s hape . Of the taxa s tud ied , the s e a re the 
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on ly  ones  re l ated t o  concave or c onvex s l opes . Commun ity ana lys is re­
vea ls tha t  othe r  taxa  s hou ld a l s o  be  re l a ted to  this va riable . Numerous  
s tud ies have d ocumented a r e l a t ions hip between s lope shape and di stribu­
t ion of taxa as w e l l  as suc h proces s es a s  overa l l  growth . A l t hough the 
va riable  is of low pred ict ive va lue in this s tudy , future s tud ies s hou ld 
a ttempt to  ana lyze  the r e l at ions hip of f or e s t  c ompos it ion to s l ope s hape . 
C a l cu l ated ava i lable water  is  the most important s oi l  variable  
predicting tota l contr ibution . Va lues of  Acer  s a ccharum , Carya  ova ta , 
Carya t omentos a ,  Que rcus a lba , Que r cus coc c inea , Qu�r cus rubra and 
Quercus ve lut ina a re  d irect ly  re l a t ed to water  ava ilab i l ity . Among 
the s e  taxa , var ia tion a c count ed for  in  bas a l  area  was usua l ly e qua l to  
or  greater  than va riat ion in d ens ity  and this was  the va riable  mos t fre­
quently  c orre l a ted w ith  water  ava i l ab i l it y . This va r iab le  is  con s id e red 
one of the mos t  important in pred ic t ing tot a l  growth in a fore s t  or among 
ind ividua l taxa . Que rcus f a l c a t a  is  the  on ly taxon whos e va lues c on­
s is t ent ly  s how a negat ive r e l a t ions hip to ava i l ab le water . The taxon ' s 
r e l at ions h ip to c la y  in the B hor iz on sugges t s  tha t it is r e l a t ed t o  
s ites  where  inf i ltrat ion and s t orage is  impeded b y  f ine-textured s oi ls . 
The re l a t ions hip of s ever a l  taxa t o  pedon d epth wa s usua l l y  of 
l ow  order  a lthough the va r iable  con t r ibuted s ign if ic ant ly  and inve rs e ly 
to  va r iat ion in Fagus grand if o l ia and P inus vir gin iana . The contribu­
t ion to tota l R2 of F a gus  was  the l a r ges t contribution of a s ing l e  
var iable  in the ana lys is . The r e l a t ions hip o f  this mes ophyte  to s ha l low 
s oi l s  is  be l ieved to be a cons equen c e  of its  concentr a t ion on s h� l low 
s o i l s  of the D and r id ge s e r ies in the d i s s ec ted s ha le knobs . P inus 
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virgin i�na is a l s o  a s s oc iated with the s e  s it es . 
S and in the A hor izon ( and presumab ly the B )  i s  r e l ated to  n ine  
taxa  and  c ontr ibutes 2-3  percent to tota l R2 in pos it ive · re l ations hips 
to Lir i od endron tu l ipifera  and P inus virgin iana  and Que rcus ve lutin a  and 
nega t ive  re lat ions hips to Nys s a  s y lva tica Gnd bas a l a r e a  of Quercus 
ve lut ina . 
O f  the two chemic a l  prope r t ie s  cons id ered , pH of the A hor izon 
ha s a highe r predictive va lue than pH in t he C .  V� lues of hickory taxa 
are re l ated pos it ive ly  to  higher pH va lues in the A except ba s a l  area of 
Carya  ova l is .  Gr owth and e stab l is hment of the s e  t axa  appears  r e lated t o  
nutr ient s tatus s ince pH contr ibutes  the m o s t  to  R2 in a l l  except C a rya  
ova t a . Nys s e  s y lvatica  contr ibu t ion to  d ens ity and  bas a l area  is a ls o  
pos it ive ly re l a ted t o  pH in the A .  The pH of the C hor izon ( or 42 
inches ) ha s l im ited pred ict ive va lue in this ana lys is . The re lat ions hip 
of Ca rya ova l is (negative ) and C arya ova ta  (pos itive) to this variab le  
s ugge s t s  tha t they may  occupy ent ire ly s epa rate  n iches on the bas is of 
nutrient s t atus of the s oi l  a l though othe r va r iable s  and further minera l 
ana lys es  n e ed to  be cons idered before  this hypothes is is a cceptable . 
C ontro l led expe r iments to inves t iga te  nu tr ient requ ir ements of a l l  the s e  
taxa i s  sugge s t ed s ince s o i l  propert ies appe a r  more  important than the 
d irect  inf luence of topography . I t  is a ls o  sugges ted that other measure­
ments  of base  s ta tus in s oi l s , � -� · ,  bas e s a tur a t ion , c a t ion exchange 
c�pac ity , ava i l ab i l ity of ind iv idua l minera l s , be  empha s iz ed in future 
res e a r c h .  
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Re l a t ions hips between thicknes s of the A hor izon (A2 + A3 thick­
nes s w� s u s ed )  and vegetat ion and taxa a re of the lowest  order  in t he 
�n� lys is  except s lope s hape . As w ith s lope s hape , the eco logic a l  s ig­
n if ic ance  of t he A hor izon , � -� · , thicker  A inc rea se s  w a t e r  and cation 
�va i l ab i l it y , is  recogn ized and future work s hou ld not exc lude the c on­
tr ibution of this s o i l  property to  base s t atus , water ava i l ab i l ity and/ 
or e sta b l is hment and growth of taxa . 
In  this s tudy , s evera l factors oper a t ing s ingly  or in a s s oc ia t ion 
w ith othe rs  may g ive r is e  to the high degree  of unacc ountable  va riat ion . 
Fir s t  and prob a b l y  mos t import ant , the va r i a t ion amon g  taxa is und oubt­
ed ly an int r ic a t e  a rray of comp l ex gene pool s . The taxa  chos en f or this 
ana lys is and t hos e exc luded have a cons iderable  eco logica l amp l itud e ; 
a curs ory review of the ir d is t r ibution in e a s tern North Ame r ic a  ind i­
cates  the l a rge a r e a  t hey oc cupy geographica l ly ( Fowe l ls , 1 9 65)  and 
none a r e  c onf ined  to the Great Va l ley of Tenne s s e e  or even to  this 
phys iographic provinc e .  Va r iant forms of the s e  taxa probably  ex ist  
that  a r e  not pre s en t ly recognized but this is ent ire ly  pos s ib l e  and 
probable  when t he c onc ept of a d irect re l a t ions hip between d is tr ibut ion 
and genet ic d iver s ity is  cons idered (Daubenmire , 1 9 68) . This type of 
�na lys is c annot a c c ount for ex is t ing intraspecif ic va r ia t ion a l though 
e cotypes may  be inferred . S e c ond , the us e of uneven-a ged s tands in­
troduces � high s tand a rd of error of e s t imate  tha t  can be s een thr ough­
out the ana lys is ; in tens ive ly s amp l ing even-aged s t ands s hou ld narrow 
the s t anda rd e r r or of e s t ima te . Third , inherent var iat ion among ind e­
pend en t va r ia b l e s , p a r t icu l a r ly s oi l  va r iables  is und oubted ly high . 
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I ke �nd Cutter  ( 1 9 68 )  a s s ert  tha t  reduc ing variat ion in s oi l  phys ica l  and 
chemica l propert ies  requ ires  s evera l s amp les  from each  p lot ; in t his 
s tudy extrapo l a t ion of s oi l  properties  among s evera l  p l ots probably  
amp l if ied the  va r i a t ion . F ourt h , the ind ependent va r iables  s e l e cted 
may have be en too ind irect  in measuring caus e-effect  re lat ions hips . 
Future s tud ies s hou ld empha s iz e  more exact  measurements  of s oi l  and air  
mois ture , base  s ta tus of s o i ls and t opographic measurements s hou ld 
probably  inc lud e c� l cu l a t ions b a s ed on l a titude and a s pect  (� ·� · , F rank 
and Lee ,  1 9 66) . F if th , other va r iables tha t were  not me asu red may  be 
more important environment pa rameters  a ff e c t ing p l ant res pons e .  S ixth , 
the mechanics of s te pw i s e  mu l t ip l e  regre s s ion may mod if y  r e l a t ions hips 
as va r iables a re ente red and d e l e ted ; in this ana lys is , t he us e of in­
teract ion and quad r a t ic terms appea r  to have l imited va lue but the ir 
us e in the program c ou ld lead  to s pur ious corre l a t ions and /or c onf l ict­
ing r e l a t ions hips thus c onfound ing the interpretat ion . They were  us ed 
to avoid l inea r  and additive a s sumpt ions of the mod e l  regres s ion e qua­
tion t ha t  have been c r i t icized ( cf . Martin , 1 9 6 6) . Regres s ion tech­
n iques s hou ld not be  d is ca rd ed n or become a l imited tool  in future 
s tud ies of f ore s t s tructure  and tree  taxa bu t va r iables  that d irect ly  
contr ibute  to growth , ma inten ance , es t abli shment , reproduct ion and 
product ion s hou ld be ca r efu l ly s e lected . The res u lts  of t he s e  ana lys e s  
sugges t  t ha t  s e l e c t ion and quant i f ic a t ion of  va r iables d irect ly  a s s oci­
a ted w ith water  ava i l ab i l ity  and nutr ient s ta tus  ( to a l e s s e r  d e gree )  
wou ld be mos t inform a t ive "ind epend ent" variables  in future ana lyses . 
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Fores t commun ities  in the Great V� l ley  are  not on ly a s s oc ia ted 
w ith � comp lex t opogra phy bu t the s oi l-parent ma teria l un its r ecognized 
s how a w ide  degree  of va riation .  Mos t s ites  a s socia ted w ith o ld growth 
f ore st s  have deep  s oi l s , but important d iff erences  ex is t .  S oi l s  of the 
Dandrid ge and a s s ocia ted s er ie s , Ta lbott s o i ls d erived from Leno ir and 
Chickamauga l ime s t one , and Rams e y  s oi ls a s s oc iated with the interbedded 
s and s t one and s ha le of the Rome Format ion are rec ognized a s  s ha l l ow 
s o i l s  w ithin the a rray of d e eper  s o i l s  tha t  typify the s tudy a re a . 
Thes e  s o i l s  and r e l a ted s er ies  a r e  a ls o  a s s oc ia ted with s teep s lope s  
and a r e  character ized b y  compara t ive l y  high s tone content in the s olum . 
The s e  factors contr ibute to  the genera l con c lus ion tha t  the y  a r e  prob a b ly 
the mos t xeric s ites  in the a re a  ( in the ord er  ment ioned ) . Increa s in g  
s t one content is  a ls o  cha racter i s t ic o f  Fu l l erton , C l a rks vi l le and a s s oci­
ated s oi l s  der ived from che rty d o l om it ic l ime s t one  of  the Knox group ; 
thes e s oi l s  are  a s s oc iated with  r idge  un its a s  w e l l  a s  low-lying hi l l s 
of the va l leys . S oi l s  � s s oc ia ted w ith va l l ey , terrace  and/or pre s ent  
f lood p la ins are  chara cter ized by  l e s s  s t on e in the s o la  and more gent le  
topography . 
S oi l s  in the s tud y area  a r e  pred om inate ly s i lt l oam t o  loam in the 
A hor iz on w ith incre a s ing c la y  in the B horizon . Important except ions  
to  this are  the deep , we l l-d r a in ed , loam-textured Te l l ico and  a s s oc ia t ed 
s oi l s  der ived f r om Chapman Ridge  s ands tone and the s andy-textured s oi l s  
on the Rome Format ion . A l though the Te l l ico  s oi l s  a re a s s ociated w ith 
s teep-s loping l and s cape , s oi l  depth and low s tone content enhance w a t e r  
a v� i l abi lity p a r t icu l a r l y  when compa r ed to s o i l s  on the Rome Format ion . 
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W ith  the except ion of s o i l s a s s oc ia t ed with va l ley  s ha l es  
(S e quoia  and  as s ociated s e r i es ) , and s o i ls d e r ived from compa rative ly  
rec ent  a l luvium (Me lvin , Lind s ide ) , areas  s amp l ed in this s tudy are  
we l l  a e r a t ed and  we l l  d r a ined . 
I n  this humid c l imate , re lat ive ly  a c id s oil s  d eve l op a s  soi l  
proces s es occur tha t promote l e ach in g ; pH ranged from 3 . 9  to  7 . 5  among 
a l l  hori z ons and a l l  s oi l-parent mater ia l un its . 
Average overs tory and und ers tory d ens ity , bas a l  a rea  and taxa 
d ivers ity va r ies  w id e ly  among s i tes . Average ove rs tory d ens ity f or the 
ent ire  s ample  is 1 10 s temps pe r a c r e  with a verage ranges f rom 90- 12 9 
s t ems per  acre . Overs tory dens ity is l owe s t  on p oor ly d r a ined s ites  of 
recent a l luvium but s ample  s iz e  is sma l l  and t his c onc lus ion mus t be 
cons id e r ed with caut ion . The highes t  overs t ory dens ity is  a s s ociated 
with Dewey soi l s  der ived from n on-che rty d o l omitic l ime s tone  and s o i ls 
d e r ived f r om cherty d o l omitic l ime s t one . U nder s tory d ens ity (deve loping 
c anopy) is hig he s t  on r idges of t he Rome F orma t ion but the r e l a t ion be-
tween ove r s tory and und ers tory dens ity sugg e s ts that  morta l ity r ate  is 
high and probably  ref l ec ts the x e r ic nature of thos e s ites . 
B a s a l a rea  is a ls o  highes t  on the Dewey and a s s oc iated s oil s . 
2 B as a l  area  va lues range from averages  of 40 f t . per ncre  on recent a l lu-
vium ( probably  b e l ow the true mean) to 1 3 3  f t . 2 per acre  on t he Dewey s o i l s ; 
ave r a ge ba s a l  a re a  among a l l  s amp les  is approx ima t e l y  100 ft . 2 per acre  
with be l ow a ve r a ge bas a l a r e a  on D a nd r idge  and Ta lbott s o i l s , and s oil-
pa rent materia l un its of  the Rome Forma t ion and on the high terraces of o ld 
a l luvium . The p revious ly  d is cu s s ed r e l a t ions hip betwe en bas a l  area  and 
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wa ter  ava i l ab i l ity is r e f lected in thes e averages  a s s oc ia ted with the 
d iff erent  s o i l  s e r ies . 
Taxonom ic d ivers ity amon g s ites is highes t  on s o i l-pa rent materia l 
un its  that  exhibit s evera l d i ffe rent environments . Genera l ly s peaking , 
the s e  a r e  ridge  un its . F if ty-s even tree taxa  a re  recogn ized in the 
study a rea ; this is comparab le  to other s tud ies in the G reat  Va l ley and 
this phys iographic province but is s ignif ic ant ly l ower than the number 
of  tree  t ax a  in bord er  reg ions , viz . , the G reat  S moky M ounta ins  and the 
Cumber l and Mount a ins in Kentucky . The ma j ority  of taxa recogn ized a re 
w id e ly d is tr ibuted in the s tudy area  and in the Deciduous F orest  Forma­
t ion . F if teen taxa a re a s s oc iated w ith 80  percent  of the  s o i l-pa rent 
materia l un its a nd 31 taxa are a s s oc iated w ith  50 percent of the un its . 
O a k  and hickory taxa a re the ma j or taxonom ic groups in t his region and 
c ompr is e 30 percent of the 5 7  taxa . Wood end em ics a re not known and 
d is junct  taxa were  not s een in this s tudy . 
The oak and hickory taxa exhibit the greates t eff ect  on commun ity 
d eve lopment and compos it ion a l thoug h this is not d is t r ibuted e qua l l y  
among the tax a . Quer cus a lba i s  the ma j or oa k and tree  taxon throughout 
the s tudy area . In d es cend ing ord er  of f requen cy , the other upland oaks 
a r e  Quercus pr inus , Quercus ve lut ina , Quercus rubr a , Que rcus f a lcata , 
Quercus s t e l l a t a , Quercus coc c ine a , Qu ercus muh l enber g i i , Quercus 
s humard i i  and Quercus mariland ic a ; o a k  taxa  c onf in ed t o  bottom l and and 
hydr ic s ites  a re Que rcus phe l los and Quercus m ichaux i i . Quercus prinus 
is a s s oc ia ted with  the d r ier  kn ob and rid ge s ites  and is probably the 
mos t drought t o l e rant w idespread oa k in this region . Quercus mari l and ica 
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is a ls o  d r ought t o l erant but is a m inor taxon in this s tudy . The up l and 
oa ks ana lyzed by r egres s ion ana lys is a l l s how a d e gree  of corr e lat ion 
with ava i l ab l e  w a t e r  except Quercus f a lcata  and Qu ercus prinus . Quercus 
coc c ine a , a taxon usua l ly a s s oc iated with dry s ites , ha s the s tr ongest  
corre lat ion with  a va i lable  water . Quercus a lba , Quercus rubra  and Que r cus 
cocc inea  appe a r  re l ated to more mes ic s ites than Quercus f a l c ata , Qu ercus 
prinus , Quercus s t e l l a t a  and Que rcus ve lu t ina . As s oc iat ion of Qu e rcus 
muhlenbergii  with  Ta lbott and Te l l ico s o i ls sugge st s  an a f f in ity  to  
s ites  w ith a higher bas e  s ta tus . Quercus s huma rd i i  may  have a higher 
nutrient requirement than Que rcus muhlenbergii  if the t ax on is mor e or 
les s c onf ined to s ha l l ow s o i l s  over  l imes tone as this s tudy sugge st s . 
H ickory taxa a r e  equa l ly w id e s pread but not a s  c ons tant from 
s tand to  s tand a s  the oa k taxa . In  order  of decreas ing f re quency among 
a l l  p l ots  the  up l and hickor ies a re C a rya  g l abra , C arya  t omentos a ,  C a rya  
ova l is , Ca rya ova ta , Carya caro l ina e-s eptentrion a l is and Ca rya cord i­
f ormis . C a rya g labra  a ppears  the mos t drought t o lerant w ith C a rya  
caro l inae-s eptentr iona l is , Carya  tomentos a , Carya  ova l is , C a rya  ova ta 
and Carya cord if ormis ind ic a t ing progre s s ive inc reas e in mes ophytic  
cha racter . Carya  ova ta  appa rent ly has  a higher  bas e re quirement than 
the other hickor ies ( ex c ept pos s ibly Carya cord if ormis ) . 
The mos t important mes ophytic taxa in this region a re Liriod endron 
tu lipifera , Fagus grand ifo l ia , Acer s a ccha rum , F raxinus amer icana and 
Jug l a s  n igra in ord e r  of decre a s ing frequency . 
Four ma j or f orest  vegetat ion c omp lexes a r e  recogn ized as  the 
c entra l core  of  forest  d eve l opment in this s tudy . The White Oa k C omp l ex 
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is  c ompris ed of the l a rge s t  number of c ommun it ies , is l argest  in a e r ia l  
ext ent and d is t r ibuted ( o r  d om inant) in t he ma jority of s o i l-pa rent 
materia l  units . As  the mos t w ides pread taxon in t his s tudy , Quer cus 
e lba  appears  to  have the  gr e a t e s t  eco logica l amp l itud e of  any  taxon , 
and is the ma j or d om inant or c od om inant in this comp l ex . C ommun ities  
of this c omp lex d om inate  S equoia and re l a t ed s oi l  s er ies  in  the s ha l e 
va l l eys , thos e a reas  c hara cte r iz ed by C l a rksvi l le and Ful l erton s e r ies 
on the che rty d o l omite  r idges  and h i l l s , thos e area s  c haracteriz ed by 
o ld a l luvium (Wayn e s boro , Cumbe r l and , De c a tur s er ie s )  a nd a r e a s  in 
which Dewey and r e l a ted s oi l  s eries  predom inate . The s e  commun ities  a re  
a ls o  cons t itu ents on t he s l opes a s s oc ia ted with  Dand r id ge s o i l s  and on 
northwe st  s l opes a s s oc i a ted with  T e l l ic o  s o i l s  and ca lca reous s and s t on e . 
On mes ic s ites Quer cus rubra , Quercus coccinea and C a rya ova ta a re  co­
d om inants or ma j or c on s t ituents . On d r ier  s ites  the c odom in ants  may be 
Carya tomentos a ,  P inus virgin iana , Que rcus fa lcata , Quercus p r inu s or 
Quercus ve lutina . C ommunit ies of this comp l ex have been corr e l at ed w ith 
communities recogn iz ed in  the Ridge and Va l ley phys iographic province  of 
Virginia  and P enn s y lvania , the Cumber land Mounta ins of Tennes s e e  and 
Kentucky , the Ashevi l le Ba s in of North C a r o l ina , the Ozark  P l a te au of 
Arkans a s , f ores ts in I nd iana , New Jers ey and New Eng l and , and on Chil­
howee and Eng l is h  Moun t a in s  in Tenne s s ee . I n  area s  within t he comp l ex 
where Cas tanea was  a ma j or c on s t ituent , it appears  that Lir iod endron is 
an  immed iate  rep l a c ement taxon and Quercus a lba and/or Que rcus  prinus 
may be the u lt imate  r ep l acement tax a . 
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The Ches tnut O a k  Comp lex is s econd in importance .  Communit ies of 
the c omp lex a re concentrated on upper  expos ed s lopes on the c a l careous  
s hB l e  knobs particu l a r ly  on  n orthwes t s lopes . The greate s t c oncentr a t ion 
of ches tnut oa k commun i t ies  occurs on the northwes t  and s outhe a s t  s lopes 
of the Rome Format ion . On s outhe a s t  s l opes , the s e  commun it ies may ext end 
to the l ower  s lope s on the leads  a nd in the draws . The uppe r leads and 
d raws on northea s t  s lopes may a l s o  be dom ina ted by ches tnut oa k commun i­
t ies . Thes e  c ommun it ies  c ompris e SO percent of the s amp les  r e l a ted t o  
the prominent rid ges o f  the Rome F ormat ion . On the dries t s i tes, Que rcus 
p r inu� may cornpris e ove r SO perc ent of d ens ity  and bas a l  a rea . On more 
me s ic s ites , C a rya g l a bra , C a rya  ova ta  and Quercus ve lut ina  may be ma j or 
c on s t ituents  and in me s ic draws , L ir iodend ron may  be c od om inan t .  Che s t ­
nut oa k c ommun it ies recognized e l s ewhere inc lude the dr ier s lopes in t he 
Cumber l and Mountains  Bnd throug hout the Oa k-Che s tnut Fore s t  Region a s  
exemp l if ied on Chi lhowee  and Eng l is h  Mounta ins  in Tennes s ee . Cas tane a 
was  prob a b ly a ma j or c ons t ituent in the s e  communit ies . Ches tnut oa k­
tu l ip pop l a r  communit ies may be d eve loping c ommun it ies f o l low ing d e a t h  
o f  C a s tanea whe re a s  c onvex s lopes d om ina ted b y  Que rcus p r inus m a y  have 
a l ready sta b i l ized t o  a grea t  extent  as  2 ·  p r inus and pos s ib ly Carya 
g l abra rep lace  Cas tane a . 
Th e Tu l ip P op l a r  and Mixed Me s ophy t ic C omp lexes repres ent approx i� 
mat e ly 2 0  percent of the s amp le in t his s tud y .  Tu l ip pop la r-beech c om­
mun it ies may occupy l ower  north s lopes on Te l l ico s o i l s  of the Chapman 
Ridge s ands tones  w ith tu l ip pop l a r-northe rn red oa k c ommun it ies on con­
vex northwe s t  s l opes and tu l ip pop la r-ches tnut oa k commun it ies in the 
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d raws on northwes t s lopes . C ommon c ons t ituents w ith  L ir iodend ron on 
other s ites  � r e  Quercus � lba  and Que rcus f a l c at a . Communit ies dom in a t ed 
by L ir iod endron a r e  common ly  cons idered uns t a b l e  but re generat ion of  the 
taxon in s evera l of the s e  c ommun it ies sugg e s ts permanence a lthou gh 
abs o lute  s tabil ity  is not known . Commun it ies of the m ixed mes ophyt ic 
comp lex are  con c entra t ed on Dandr idge  s oi l s  of the c a l careous s ha le 
knobs and c ommunit ies a ls o  ex ist  on m idd l e  and/or lower  northwes t  s lopes 
of d o l omite  and s ands t one r id ges  ( Rome and Chapman Rid ge) . The dominant 
m ixed mes ophyt ic c ommun ities are beech-whit e oak or white oak-beech com­
mun it ies . The s e  c ommun it ies a ppear  s im i l a r  to portions  of the mix ed 
mes ophy t ic fores ts  in the Cumber l and Moun t a ins  of Kentucky and may  b e  
re l ic c ommunit ies  o f  a f ormer  w ides pread m ix ed mes ophyt ic f ore s t . 
O ld -growth p ine c ommun it ies ex is t w hich may  be s econd ary a l though 
is o l a ted c ommun it ies d om ina ted by P inus s trobus s ugge s t  s ta b i l ity . 
M inor commun it ies d ominated by Quercus rubra , Que r cus ve lut in a , Quercus 
f � lcata  and Quercus s te l la t a  and Quercus muhlenbergii  and Quercus 
s humard i i  t ha t a r e  not cons idered a p art  o f  a comp lex ; whe ther or not 
they a r e  c ommunit ies of  long-stand ing or ref lect  s e l ective cu tting is 
not known . 
B ot t om l and c ommun ities repre s ented a re  w i l l ow o a k  and green a s h­
s ycamore c ommunit ies on poor ly  d r a ined s o i l s  n e a r  or a t  s treams ide . 
Thes e a r e  repres ented by a sma l l  s amp le  and t he pres ent or pa s t  a re a l  
ex tent i s  n ot known . 
The s e  c omp l exes  and communit ies re cogn iz ed here s hou ld not be t he 
"f ina l word" on f ores t c ompos it ion in t he Gre a t  Va l l ey of E a s t  Tennes s e e . 
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Many s ites cha rac ter ized by known s o i ls and topography have not be en 
inc luded here . Further s tud ies n e ed to be c onducted tha t w i l l  emphas iz e  
locat ion , documentat ion and inc lus ion o f  the s e  s ites . Areas  tha t need 
inves tiga t ing a re the we l l -dra ined a l luvia l bottoms and terraces . A l­
though the s e  a re sma l l  in a re a l  extent and mos t a r e  under  cu lt iva t ion 
or s ome f orm of management , sma l l , i s o la ted s tand s probably ex is t .  Ter­
race  s ites cou ld inc lud e a r eas  d om ina ted by S equat chie , No l ic hucky and 
Whitwe l l  s oi l  s er ies ; we l l-dra ined a l luvium inc lud es s oil s  d er ived from 
d if f erent parent mater ia ls  such  a s  Hunt ington ( l ime stone) , Brun o ( s and­
s tone) , Conga ree ( granite and s l a t e) . Add it iona l information is  needed 
on add it iona l s ites and s oil s  in the va l l eys , � ·� · ,  Farragut , Ta lbott , 
C o lbert , A rmuchee s o i l  s e r ies . 
F ina l l y , s eve r a l  gaps in inf ormat ion r ema in that  w i l l  r equ ire in­
ves t igat ion ; areas  tha t requ ire s amp l ing a r e  s outhwes t s l opes of the Rome 
Form a t ion and areas  d om inated by Chapman Ridge s ands tone , severa l s lope 
pos it ions and a s pects  a s s ocia ted w ith the C onas auga sha les , north and 
s outhe a s t  s l opes on d o lomite  r id ges , s outhea s t s lopes of the high ter­
races  or o ld a l luvium and seve r a l s pects on s l opes of  d o l om it ic l ime- ­
s t ones of the C onas auga  group . Areas  s im i l a r  in s lope and s oi l  c ha r a c ­
teris t ics s hou ld be loca ted that w i l l  tes t and hopefu l ly replicate  c om­
mun ity d eve lopment a s  it is recognized here . An unders tand ing of thes e 
f ores ts ' compos ition and re l a tions hip to  their environment , natura l or 
man-made , cont inues to be of ma j or importance if we are  to  w is e ly c on­
s erve and pres erve this fundamenta l natura l res ource . S ince they evo lved 
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through the mi l l enia w ithout man , the l a tter  mus t unde r s t and this de­
ve lopment if  the two a re t o  c on t inue s ha r in g  a c ommon habit a t . 
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APPENDI CES 
APPENDIX A 
R e gr e s s i on e qu a t i on s  o f  s o i l  v a r ia b l e s  on t o ta l p l o t  d en s i t y , 
t ot a l  b a s a l a r e a  a n d  r e l a t ive d en s i t y , r e l a t ive b a s a l a r e a  a n d  imp o r t a n c e  
va l u e  o f  s e l e c t ed t r e e  t ax a  (X 1 = t h i c kne s s of A2 + A3 ; x 2 = d e p t h  t o  
r oc k ;  x 3 = p e r c en t  s a n d  in A hor i z on ; X4 = p e r c ent c l a y  in B hor i z on ; 
x5 = in ches of a va i l a b l e wa t e r ; x 6 = pH of A hor i z on ; x 7 = pH of C 
hor i z on ( o r a t  42 in c he s ) ) .  
Tot a l  Dens i ty ( n  = 684) 
( l ) D en . = 9 . 1 8 6 - 0 . 022  x 5 + 0 . 0 30 x4 + 0 . 047  x 6 
R2 = 0 . 03  Y ± S . E . E .  = 1 1 . 1 8 ! 3 . 2 1  
Tot a l  B a s a l  Are a  ( n  .= 684) 
( 2 )  B a s a l  A re a  = 9 . 35 9  + 0 . 0 3 1  x4 + 0 . 1 7 5  x 1 - 0 . 0 63 X 6 + 0 . 02 3  x 5 
R
2 
= 0 . 0 7  Y !  S . E . E .  = 10 . 02 ! 3 . 83 
Q u e r c u s  a l b a  (n = 37 7 )  
( 3 )  R e l . D en . = 2 3 . 90 8  + 0 . 2 1 9 x 5 - 0 . 250 x 6 
R2 = 0 . 0 6  Y ± S . E . E .  = 2 5 . 7 9 1 1 7 . 7 8 
( 4) R e l .  B . A . = 1 8  . 54 5 + 0 . 3 9 7 X 5 - 0 . 1 9  3 X 7 
R2 = 0 . 0 8  - + + Y - S . E . E .  = 34 . 15 - 22 . 7 1  
( 5 )  r .  v .  = 35 . 205  + 0 . 62 9  x 5 - o . 30 6  x 7 
R2 = 0 . 0 8  Y t S . E . E .  = 5 9 . 95 ± 38 . 6 1 
Q u e r c u s  p r inus ( n  = 204) 
( 6) Re l .  D e n . = 84 . 32 6  - 0 .  639 X 6 - 0 . 3 1 9  X 3 - 0 . 254 X4 
R2 = 0 . 08  - + + Y - S . E . E .  = 34 . 3 3 - 2 3 . 22 
( 7 ) Re l .  B .  A .  = 9 7 . 4 74 - 0 . 7 9 7  x 6 - 0 . 3 1 7  x4 - 0 . 22 5  x 3 
R2 = 0 . 0 7  Y !  S . E . E .  = 4 1 . 85 ! 2 6 . 2 1  
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( 8 )  r .  v .  = 1 . 8 1 8 - 0 . 14 3  x 6 - o . 54 6  x 3 - 0 . 5 7 2 x 4 
R2 = 0 . 0 8  Y ! S . E . E .  = 7 6 . 1 8  Z 4 7 . 4 8 
Q u e r c u s  ve 1 u t i n a  ( n  = 1 8 6) 
( 9) Re l .  D en . = 1 2 . 84 1  + O . l l 6 X 3 
R2 = 0 . 0 2 Y !  S . E . E .  = 1 7 . 1 2 Z 10 . 8 9 
( 1 0 )  R e l .  B .  A .  = n . s .  F 
( 1 1 ) I . V . = 2 7 . 9 60 + 0 . 2 5 3  X 3 
R2 = 0 . 0 3  Y Z S . E . E .  = 3 7 . 32 Z 2 2 . 10 
Qu e r cu s  rubra ( n  = 1 7 7 )  
( 1 2 )  Re l .  D en .  = 1 3 . 4 94 - 0 . 1 8 8  X 2 - 0 . 2 2 5  x 6 
R2 = 0 . 0 3  Y !  S . E . E .  = 1 5 . 8 5 ± 1 1 . 7 3 
( 1 3 )  Re 1 .  B .  A .  = n . s . F 
( 14 )  I .  V .  = n . s . F 
Q u e r c u s  f a 1 c a t a  ( n  = 1 1 1 )  
( 1 5 )  R e  1 . D en . = 2 0 . 7 0 1 + 0 . 2 3 9 X 6 - 0 . 1 1 1  X 3 + 0 . 1 7  7 X 2 
R 2 = 0 . 0 8  Y !  S . E . E .  = 14 . 8 9 Z 8 . 54 
( 1 6) Re l .  B .  A .  = 2 1 . 80 - 0 . 3 74 x 3 + 0 . 9 1 7  x 2 - 1 . 3 5 3  x 1 - 0 . 2 5 9 x 5 
R2 = 0 . 1 3 Y ! S . E . E .  = 2 5 . 1 0 t 1 6 . 1 6  
0 7 )  r .  v .  = 34 . 3 6 1 - 0 . 5 54 x 3 + 1 . 30 5  x 2 - 0 . 3 7 3  x 5 - 1 . 60 6  x 1 
R2 = 0 . 1 3 Y ± S . E . E .  = 40 . 0 0 ± 2 2 . 4 6  
Q u e r c u s  s t e 1 1 a t a  ( n  = 1 0 2 )  
( 1 8 )  Re 1 .  D en . = n . s . F 
( 1 9 )  Re l .  B .  A .  = 2 2 . 9 7 6  + 1 . 2 0 0  x 1  - 0 . 5 3 2  x 6 + 0 . 242 x 7 
R2 = 0 . 0 9  Y ! S . E . E .  = 1 5 . 1 7 ± 1 2 . 0 5 
( 2 )  I .  V .  = n . s .  F 
3 4 9  
Que rcus coccinea ( n  = 7 7 )  
( 2 1 ) Re 1 .  D en . = n . s .  F 
( 2 2 )  Re 1 .  B .  A .  = 14 . 0 70 + 0 . 437 x 5 - 1 . 0 89  x 1 - 0 . 1 95 x 7 
R2 = 0 . 12 Y ± S . E . E .  = 1 9 . 48 + 1 5 . 90 
( 2 3) r .  v .  = 1 9 . 3 74 + o . 6 13 x5 - 1 . 7 1 7 x 1 
R2 = 0 . 0 9  Y ± S . E . E .  = 24 . 50 ± 2 7 . 2 0 
Ca ry� g 1 a bra  ( n  = 24 1 )  
( 24)  R e l .  D en . = 24 . 57 9 - 0 . 1 1 7  X4 - 0 . 1 8 5  X2 + 0 . 44 6  X 1 
R2 = 0 . 0 6  Y ± S . E . E .  = 1 5 . 42 ± 9 . 70 
( 2 5 )  Re l .  B .  A .  = - 1 . 67 7  -t 0 . 32 6  x 6 
R2 = 0 . 0 3  Y ± S . E . E .  = 13 . 1 1 t 1 1 . 6 6 
( 2 6) r .  v .  = 2 5 . 15 9 - o . 2 3 7  x4 + o . 3 7 1  x 6 - 0 . 1 34 x 3 
R2 = 0 . 0 6  Y + S . E . E .  = 2 8 . 54 ± 1 9 . 69 
Carya tomentos a (n  = 1 72 )  
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( 2 7 ) Re 1 .  D en . = - 12 . 6 1 5  + 0 . 455  x 6 + 0 . 1 3 8  x4 + 0 . 185  x2 - 0 . 529  x 1 
R2 = 0 . 0 5  Y !  S . E .E .  = 1 7 . 5 3 ± 10 . 7 3 
( 2 8) Re l .  B .  A .  = - 14 . 549 + 0 . 5 68 x 6 + 0 . 0 9 8  x4 
R2 = 0 . 0 5  Y ± S . E . E .  = 14 . 47 ± 1 1 . 72 
( 2 9) r .  v .  = - 1 8 . 954 + o . 92 9  x 6 + 0 . 245 x4 
R2 = 0 . 0 5  - + s 32 00 + 20  7 5  Y - . E . E .  = . - . 
Ca ry.a ov11 1is  
( 30)  Re l .  Den . = 22 . 100 - 0 . 220 X 5  + 0 . 0 7 6  x 5 - 0 . 0 90 X 7 
R2 = 0 . 0 9  Y ± S . E . E .  = 13 . 04 + 6 . 82 
( 3 1 )  Re l .  B .  A .  = 18 . 2 70 - 0 . 240 x7 + 0 . 0 74 x 5 
R2 = 0 . 0 9  Y ± S . E .E .  = 1 3 . 0 5 ± 1 1 . 74 
( 32 )  I .  v .  = 30 . 944 - o . 32 1  x 7 + 0 . 1 3 7  x 5 
R2 = 0 . 0 9  Y � S . E . E .  = 2 6 . 1 0 � 1 6 . 6 1  
C a r y a  ova t a  ( n  = 7 3 ) 
( 3 3 )  Re 1 .  Den . = n . s . F 
( 34 )  Re 1 .  B .  A .  = n . s .  F 
( 3 5 )  I .  V .  = n . s . F 
L i r iod end r on t u 1 i p i f e r a  ( n  = 2 0 7 ) 
( 3 6) Re l .  D en .  = 0 . 7 1 0 + 0 . 30 0  x 2 + 0 . 2 2 4  x 3 + 0 . 1 5 2  x 7 
R2 = 0 . 0 7  - + - + Y - S . E . E .  - 2 5 . 42 - 1 8 . 9 9  
( 3 7 )  Re 1 .  B .  A .  = n . s .  F 
( 3 8 )  I .  V .  = n . s . F 
F a gu s  g r a nd if o 1 i a ( n  = 1 0 2 )  
( 3 9 )  Re 1 .  D e n . = 60 . 9 6 7  - 0 . 7 2 7  X 2 - 0 . 32 8  X 4 
R
2 
= 0 . 1 9 Y � S . E . E .  = 2 3 . 0 3 ! 1 5 . 7 7 
( 4 0 )  Re l .  B .  A .  = 6 8 . 4 8 2 - 0 . 690 X 2 - 0 . 44 3  x 4 - 0 . 1 2 8  x 1 
R2 = 0 . 2 0  Y ± S . E . E .  = 2 1 . 34 + 1 9 . 9 1 
( 4 1 )  I .  V .  = 1 2 . 9 6 - l . 62 8 X 2 - 0 . 7 4 3 X4 
R2 = 0 . 2 0  Y ! S . E . E .  = 44 . 3 6 ± 34 . 30 
A c e r  s � c c h a rum ( n  = 8 7 )  
( 4 2 ) Re l .  D en . = 30 . 2 0 0 - 0 . 3 5 8  x 3 + 0 . 1 7 9  x 5 - 0 . 1 0 7  x 1 - 0 . 1 9 8  x 4 
R2 = 0 . 1 7 Y ± S . E . E .  = 1 7 . 60 ± 1 1 . 40 
35 1 
( 4 3 )  Re l .  B .  A .  = 1 2 . 2 5 3 + 0 . 1 64 x 7 + 0 . 1 5 5  x 5 - 0 . 1 9 7  x 3 - 0 . 2 1 9 X 4 -
0 . 5 6 7  x 1 
R2 = 0 . 1 6 Y ± S . E . E .  = 1 1 . 30 + 10 . 92 
( 44 )  r .  v .  = 1 8 . 0 5 9  + o . 2 2 9  x 7 - 0 . 3 54 x 3 + 0 . 69 3  x 2 - o . 30 8  x 1 
R2 = 0 . 1 4 Y ± S . E . E .  = 2 8 . 90 1 2 0 . 7 9 
A c e r  rub rum ( n  = 9 1 ) 
( 45) R e l .  D en . = 1 7 . 40 1 - 0 . 1 9 6  x 2 - 0 . 1 12 x 3 + 0 . 2 2 7 x 6 - 0 . 5 0 3  x 1 
R2 = 0 . 2 3  Y � S . E . E .  = 1 3 . 6 9  ± 6 . 9 9 
( 4 6) R e l . B .  A .  = 2 0 . 44 - 0 . 2 5 0  X 2 - 0 . 4 8 8  x 1 
R
2 = 0 . 1 6 Y ± S . E . E .  = 8 . 32 ± 8 . 0 8  
( 4 7 )  r .  v .  = 2 9 . 444 - 0 . 40 3 x 2 - 0 . 1 8 6  x 3 - 1 . 04 7  x 1 + o . 4 3 6  x 6 
R2 = 0 . 2 3  Y ± S . E .E .  = 2 2 . 0 1  ± 14 . 0 2 
Nys s B  s y 1 va t i c a  ( n  = 1 3 8) 
( 4 8 )  Re l .  D en . = 9 . 2 94 - 0 . 1 3 6  X 3 + 0 . 2 3 1  X 5 
R2 = 0 . 0 6  Y :  S . E . E .  = 1 5 . 3 6 ± 10 . 0 1  
( 4 9 )  Re l .  B .  A .  = - 1 . 60 5  + 0 . 3 5 7  x 6 - 0 . 0 7 8  x 3 - 0 . 0 7 3  x 7 
R
2 
= 0 . 1 2 Y ± S . E . E .  = 9 . 0 7  ± 7 . 7 7 
( S O )  I .  V .  = 3 . 0 4 7  + 0 . 6 1 9  x 6 - 0 . 2 0 8  x 3 
R2 = 0 . 0 9  Y + S . E . E .  = 2 4 . 4 3 Z 1 5 . 9 0 
P inus e ch in a t a  ( n  = 1 2 6 )  
( 5 1 ) R e l .  D e n . = n . s . F 
( 5 2 )  R e l . B .  A .  = n . s . F 
( 5 3 )  I .  V .  = n . s . F 
P in u s  v i r g in i a n a  ( n  = 1 0 4 )  
( 54) Re l .  D en .  = 3 6 . 0 3 5 - 0 . 2 2 6  X s 
R2 = 0 . 0 6  Y ± S . E . E .  = 24 . 2 4 ± 1 9 . 2 8  
3 5 2  
35 3 
( 5 5) Re l .  B .  A .  = 3 7 . 00 6 - o . 2 8 6 x 5 
R2 = 0 . 0 8  
- + Y - S . E . E .  = 2 2 . 0 6  :t 20 . 8 7 
( 5 6) I .  v .  = 7 3 . 042 - o . I s3 x 5 
R2 = 0 . 0 7  Y :!:  S . E . E .  = 4 6 . 30 + 38 . 9 6 -
APP ENDIX B 
R e g r e s s i on e qu a t i on s o f  s it e  va r ia b l e s  on t ot a l  p l o t  d en s i t y  a nd 
b a s � l  � r e a , and r e l a t ive d e n s i t y , r e l a t ive b a s a l a re a  a nd impor t a n c e  
va l u e  of s e l e c t e d  t r e e  t a x a  (Xg = s l ope a n g l e , x 9 = s l o p e  po s i t i on , 
X 10 = s l o p e  s ha p e ; X 1 1  = t op o g r a ph ic l e n g th ; x 12  = r e l i e f ) . 
To t a l D e n s i t y  ( n  = 684) 
( l ) D e n . = 9 . 8 60 + 0 . 0 65 X 12 
R2 = 0 . 0 3  Y ± S . E . E .  = 1 1 . 18 i 3 . 20 
T ot a l  B a s a l A r e a  
( 2 )  B .  A .  = 10 . 7 9 6 - 0 . 02 5 6  x 8 
R2 = 0 . 02 Y i S . E . E .  = 10 . 02 i 3 . 92 
Q u e r c u s  a l b a  ( n  = 3 7 7) 
--
( 3) Re l . D e n . = 3 1 . 02 7 - o . 2oo x8 
R2 = 0 . 0 5  - + Y - S . E . E .  = 2 5 . 7 9 :t 1 7 . 74 
(4) Re l .  B .  A .  = 40 . 0 94 - o . 2n x 8 
R2 = 0 . 04 Y :!:  S . E . E .  = 34 . 15 ± 2 3 . 22 
( 5 )  I .  v .  = 7 1 .  122  - 0 . 428 X 8 
R2 = 0 . 05 y :!: S . E . E .  = 59 . 94 :!: 39 . 0 7  
Q u e r c u s  p r in u s  ( n  = 202 )  
( 6) Re l .  D en . = -0 . 0 1 8 + 0 . 7 69 X u + 0 . 0 3 9  X g - 0 . 32 7  X 9 + 0 . 47 3  X l2 
R2 = 0 .  15 - + - + Y - S . E . E .  - 34 . 33 22 . 38 
( 7 ) Re l .  B .  A .  = 0 . 4 3 1  + 0 . 449 x 8 + 0 . 8 53  X u - 0 . 632 X g + 0 . 455  x 12 
R2 = 0 .  19  - + + Y - S . E .E .  = 4 1 . 85 - 24 . 40 
3 54 
( 8) r .  v .  = - 1 . 430 + 1 . 622  x n + o . 7 5 9  x 8 - o . o 9 6  x 9 + o . 92 9  x 12 
R2 = 0 . 19 Y ! S .E . E .  = 7 6 . 18 ± 44 . 7 6 
Que rcus ve 1ut ins (n  = 1 8 �  
( 9 )  Re 1 .  Den . = 1 8 . 9 8 1  - 0 . 0 55 x9 
R2 = 0 . 02 Y ! S . E . E .  = 1 7 . 12 + 10 . 9 1 
( 10 )  Re 1 .  B .  A .  = n . s . F 
( 1 1 ) I .  V .  = n . s .  F 
Quercus rubra ( n  = 1 7 7) 
( 12 )  Re 1 .  D en . = 14 . 394 + 0 . 1 84 x 8 + 0 . 0 1 1  x 9 - 0 . 2 8 7  x 12 
R2 = 0 . 1 1 Y t S . E .E .  = 15 . 85 ! 1 1 . 34 
( 1 3) Re l .  B .  A .  = 1 5 . 62 2  + 0 . 1 6 8  x 8 
R2 = 0 . 04 Y ± S . E .E .  = 2 2 . 0 7 ! 1 7 . 94 
( 14) I .  v .  = 32 . 605  + 0 . 3 73  x 8 - o . 4 1o x 12 
R2 = 0 . 0 7  Y ! S .E .E .  = 37 . 90 ± 22 . 10 
Quercus f a 1cata  (n = 1 1 1 ) 
( 15 )  Re 1 .  D en . = 1 9 . 1 70 - 0 . 2 30 x 12 - 0 . 0 69 x 8 
R2 = 0 . 0 8  Y ! S . E .E .  = 14 . 89 ! 8 . 4 7  
( 1 6) Re l .  B .  A .  = 2 7 . 590 - 0 . 7 7 7  x 12 + 0 . 2 90 x u  + 0 . 0 8 3  x 9 
R2 = 0 . 1 9 Y ± S .E .E .  = 2 5 . 10 ! 1 5 . 45 
( 1 7 )  I .  v .  = 45 . 2 68 - 1 . 10 7  x 12 + 0 . 35 7  x 1 1  + o . o 9o x 9 
R2 = 0 . 1 7 Y ± S .E . E .  = 40 . 00 ± 2 1 . 7 9 
Quer cus s te 1 1 a t a  (n  = 102)  
( 18 )  Re 1 .  Den . = n . s . F 
( 1 9 ) Re l .  B . A . = n . s . F 
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( 20 ) r .  v .  = 36 . 7 1 8 - o . o2 7 x 8 
R2 = 0 . 04 Y !  S .E .E .  = 33 . 38 ! 1 8 . 62 
Quercus coc c inea  (n  = 7 7) 
( 2 1 ) Re 1 .  Den . = n . s . F 
( 22 ) Re l .  B .  A .  = n .  s .  F 
( 2 3) I .  V .  = n . s . F 
C a ry a ghbra ( n  = · 2 4 1) 
(24) Re 1 .  Den . = 1 3 . 5 1 8  + 0 . 0 61 x 8 
R2 = 0 . 02 Y t S . E .E .  = 1 5 . 42 t 9 . 93 
( 2 5) Re 1 .  B .  A .  = 1 . 43 3  + 0 . 0 8 9  x8 + 0 . 022 x9 + 0 . 122  x 10 
R2 = 0 . 0 5  Y t S .E .E .  = 1 3 . 1 1 ! 1 1 . 61 
( 2 6) I .  V .  = 2 3 . 6 62 + 0 . 1 5 7 X 8 
R2 = 0 . 0 3  Y t S . E .E .  = 2 8 . 54 t 19 . 9 1 
Ca rya t omentos a (n  = 1 72) 
( 2 7) Re 1 .  Den . = n . s .  F 
( 2 8) Re l .  B .  A .  = n . s .  F 
( 2 9) I .  V .  = n . s .  F 
C s rys ova 1 is (n  = 1 10) 
( 30 ) Re 1 .  Den . = 14 . 469 - 0 . 1 80 X 12 + 0 . 142 X 1 1  
R2 = 0 . 0 9  Y ± S . E .E .  = 1 3 . 04 t 6 . 7 9 
( 3 1) Re l .  B .  A .  = n . s . F 
( 32 ) I .  v .  = n .  s .  F 
Csrys ovata  (n  = 7 3) 
( 3 3) Re l .  Den . = n . s .  F 
( 34) Re l .  B .  A .  = n . s .  F 
35 6 
( 35) I .  V .  = 48 . 5  62 - 0 .  7 9 8  X u  
R2 = 0 . 04 Y ± S . E . E .  = 36 . 5 8 ± 2 6 . 2 6  
Liriod endron tu 1ipifera  (n = 20 7)  
( 3 6) Re l .  D en .  = 0 . 383 + 0 . 2 7 5  X w  
R2 = 0 . 03  Y � S . E . E .  = 2 5 . + 12 ± 1 9 . 24 
( 37 )  Re 1 .  B .  A .  = 0 . 8 14 + 0 . 2 7 9  x 10 
R2 = 0 . 02 Y ± S . E . E .  = 2 6 . 2 5  ± 22 . 2 6  
( 38 )  I .  V .  = 1 . 1 9 8  + 0 . 554 x 10 
R2 = 0 . 0 3  Y ± S . E . E .  = 5 1 . 68 ± 39 . 7 9 
Fa gus grand if o 1 i a  (n = 102 ) 
( 3 9) Re 1 .  Den . = 20 . 840 + 0 . 2 74 X 8 - 0 . 95 8  X 12 + 0 . 120 x 9 
R2 = 0 . 2 3  Y ± S . E . E .  = 2 3 . 0 3 ± 1 5 . 48 
3 5 7  
(40 )  Re l .  B .  A .  = 63 . 72 5  + 0 . 1 5 6  x 9 + 0 . 3 12  x8 - 0 . 87 8  x 12 + 0 . 592 X u  
R2 = 0 . 2 2  -y + S E - 2 1  34 + 1 9  8 8  - . •  E .  . . 
( 4 1 )  I .  V .  = 34 . 42 2  + 0 . 5 7 8 X 8 + 0 . 662 X 9 - 1 . 88 5 X 12 







SC! ccharuro (n = 8 7 )  
Re l .  Den .  = 90 . 450  + 0 . 148  x9 
R2 = 0 . 14 Y ± S . E . E .  = 1 7 . 60 ± 1 1 . 3 8 
Re l .  B .  A .  = 63 . 35 1  + 0 . 1 5 3  x 9 - o .  3oo x u  
R2 = 0 . 1 7 Y ± S . E . E .  = 1 1 . 30 ± 10 . 70 
I .  v .  = 12 . 342 + 0 . 2 87  X 9 
R2 = 0 . 1 7 y � S . E . E .  = 2 8 . 90 ± 20 . 2 1  
rubrutn (n = 9 1) 
Re l . Den . = n . s . F 
(4 6) Re l .  B .  A .  = n . s .  F 
(4 7 ) I .  V .  = n . s .  F 
Nys s �  s y lvatica  (n  = 138) 
( 48) Re l .  Den . = n . s . F 
(49) Re l .  B .  A .  = n . s .  F 
( SO ) I .  V .  = n . s .  F 
P inus e c hinata  (n = 12 6) 
( 5 1 ) Re l .  Den . = n . s .  F 
( 5 2 ) Re l .  B .  A .  = 12 . 00 6  + 0 . 32 1  x 8 
R2 = 0 . 04 Y ± S . E . E .  = 1 7 . 45 + 1 5 . 65 
( 5 3) I .  V .  = n . s . F 
P inus virginiana (n  = 104) 
( 54) Re l .  Den . = 15 . 302 + 0 . 420 X 9 + 0 . 339  X 12 
R2 = 0 . 1 1 Y ± S . E . E .  = 24 . 24 : 1 8 . 7 7 
( 55 ) Re l .  B .  A .  = 1 1 . 2 39  + 0 . 0 5 34 X 9 + 0 . 404 x 12 
R2 = 0 . 1 5 Y ± S . E . E .  = 2 2 . 0 6  ± 2 0 . 1 2  
( 5 6) I .  V .  = 2 6 . 5 4 1  + 0 . 0 9 5 X 9 + 0 . 7 44 X 12  
R2 = 0 . 1 3 Y ± S . E . E .  = 4 6 . 30 ± 3 7 . 66 
358  
APP ENDIX C 
TAB lE 40 . S t and Lo c a t i on s  and A s s oc ia t ed S o i l  S e r i e s , B e d r oc k  M a pp in g  Un i t s, F o r e s t  C ommun i t ie s . 
w 
A r e a  
C od e  a 
B l  
B 2  
B 3  
Vl B4 1.0 
B S  
B 6  
B 7  
B 8  
S o i l  S e r ie s  
Dewe y -\.  
Dewe y , De c a tu r  ' 
D un m o r e  ' 
Le hew , Je f f e r s on , 
R am s ey 
D a n d r id g e 
S e q u o i a  
D a n d r id ge 
S e qu o i a  
B e d r o c k  
M a p p in g  U n i t b 
Kn ox Group , 
und ivid ed 
Knox G r ou p , 
und i v id ed 
Knox G roup , 
und i v id ed 
Rome F o rm a t i on 
A t h ens s ha l e 
C on a s a u g a  G roup , 
u n d i v id ed 
A thens s h a l e  
C on a s a u g a  G r ou p  
Qu a d r an g l e - -A r e a  
B in f i e l d --Ne edm o r e  
H i l l  
B i n f  i e  l d --B ig 
S p r in g s  
B in f i e l d - -B i g  
S p r in g s  
W i ldwood - -B a ys 
Moun t a in s  
B l oc k hou s e - -B l a c k  
S u l fu r  Kn ob s 
B l oc khou s e - -n e a r  
B l a c k  S u l f u r  Kn obs 
B in f ie ld - -W o od ­
p e c ke r  Kn obs 
B l oc kh ou s e - - ne a r  
B l a c k  S u l f u r  Kn ob s 
C ommun i t i e s c 
C h e s tnu t o a k-moc kernut 
h i c ko r y  
W h i t e  o a k , w h i t e  o a k­
m o c ke rnut h i c ko r y , w h i t e  
p in e  
Tu l ip pop l a r - n o r t h e rn r e d  
o a k  
Ches tnut o a k ,  V i r g in i a 
p in e , w h i t e  o a k  
Che s tnut oa k ,  c hes tnu t 
o a k-p ignu t  h i c ko r y , w h i t e  
o a k ,  m ix e d  m e s ophy t i c 
W h i t e  o a k-Vi r g in i a p in e  
C he s tnut o a k-p i gnu t 
h i c ko r y , m ix ed m e s ophyt ic 
W h i t e  o a k-s ou t he rn r ed 
o a k  
TAB LE 40 ( con t in u e d )  
A r e a  
C od e 8 
B 9  





K 6  
K7 
S o i l  S e r ie s  
D ew e y  
S eq u o i a  
Te l l ic o  
T e l l ic o  
D e c a t u r  
L e hew 
Te l l i c o  
Lin d a  i d e  
B ed r o c k  
M 
. . b a p p mg Un � t  
Kn ox G r ou p , 
und ivided 
C on a s a u g a  s ha l e  
o r  g r ou p , un­
d iv id ed 
Cha pman R id g e 
s a nd s tone 
C h a pm a n  R id ge 
s a nd s t on e  
M a yn a rd v i l l e 
l ime s t on e  
R ome F o rm a t  i on , 
in t e r b ed d ed l im e ­
s t on e a n d  s ha l e 
C h a pm a n  R id ge 
s a nd s t on e  
O t t o s e e  s ha l e  
Q u a d r a ng l e - -A r e a  
M a r yv i l l e -- s ou t h  o f  
McGh e e -T y s o n  A i r p o r t  
Love l l - -n o r t h  o f  
Love l l  
Kn ox v i l l e --C h a pm a n  
R id g e 
Kn ox v i l l e - -C ha pm an 
R id ge 
B e a rd en--W a l ke r  
S p r in g s  Road 
F oun t a in C i t y - ­
B e a ve r  R id g e 
Kn ox v i l l e - - Knob 
C re e k  P a r k  
S ho o ks G 2 p --n o r t h  
o f  M a r b l ed a l e 
. . c 
C ommun � t � e s  
Wh i t e  oa k-b l a c k  o a k  
W h i t e  o a k-m oc kernu t 
h i c ko r y  
Tu l ip p o p l a r - b e e c h , 
t u l ip p o p l a r - c h e s tnut 
o a k  
Nor t he rn r e d  o a k ,  tu l i p 
pop l a r - be e c h , wh i t e  o a k­
n o r th e rn r e d  o a k  
Wh i t e  o a k -b l a c k  o a k 
Che s tnu t oa k ,  ches tnut 
o a k-b l a c k  o a k  
M ix ed m e s ophy t i c , 
n o r thern r ed o a k ,  tu l ip 
p o p l a r - b e e c h , whi t e  o a k­
n o r t he rn r e d  o a k  
W i l l ow o a k  
w 0'1 0 
TABLE 40 ( c ont inued ) 
Area 









S o i l  S eries 
Te l l ic o  
B land 
Fu l le rton 
Fu l l erton 
Fu l l erton 
Lehew 
Fu l l erton 
Te l l ico  and 
S te e ke 
B ed rock 
b 
Ma pping Unit 
Chapman Rid ge 
s ands tone 
Otto s e e  s ha le 
and Bays F ormation 
C opper Rid ge 
do lom ite  
C opper Rid ge 
d o lom ite  
Copper Rid ge 
d o lom ite  
Rome F orma tion-­
interbedded s and­
s t one and sha l e 
Copper Rid ge 
d o lom ite 
Chapman Rid ge 
sands tone 
Quad rang le--Area 
Knoxvi l le--c hapman 
Ridge 
B oyd s C reek-­
Fra z ier ' s B end 
C oncord --s outh of 
Highway 70N 
Phi l ade lphia-­
Ga lyon Rid ge 
Loud on--s outhwes t  
o f  Loudon , Tennes s ee 
Lenoir C ity 
C oncord--wes t of 
Cane I s  l and 
Me ad ow--Lotterd a le 
Knobs 
Commun i t ies c 
Nor thern red oak , tu l ip 
pop lar-beech 
B l ack  oa k-s c a r l e t  oak­
moc kernut hickory , �ixed 
mes ophyt ic .  s hort leaf  
p ine-oa k ,  s outhern red 
oa k-s hort leaf  pine , tu l ip 
pop lar-southern red oak  
White oa k-sweet pignut 
hic kory 
Che s tnut oak-tu l ip pop la r , 
white oak-ches tnut oak  
Ches tnut oak-tu l ip pop la r , 
white oak-ches tnut oa k 
Che s tnut oa k ,  ches tnut 
oak-b l a c k  oak  
White oak-ches tnut oa k 
Che s tnut oa k ,  ches tnu t 
oak-Vir ginia p ine , white 
oak-sha gbark hickory 
w 0'1 ,_. 
TAB LE 40 ( c on t inued ) 
A r e a  





L l l  
L l 2  
L l 3 
M l  
S o i l  S e r ie s  
F u l l e r t on 
W a y n e s b o r o , 
C umbe r l a nd , Emory 
Dew e y  
Fu l l e r t on 
W a yn e s b o r o , 
C umbe r l and 
F u l l e r t on 
Lind s id e  
Dew e y  ( 7 )  
B ed r o c k  
M a p p in g  Un i t b 
Chepu l t e p e c  and 
Lon g v iew d o l om i t e , 
und i v id e d  
H o l s t on F o rm a t i on 
N ewa l a  Form a t i on 
C op p e r  R i d ge , 
C he pu l t e p e c  
d o l om i t e  
H o l s t on F orma t i on 
Lon g v i ew d o l o­
m it e , N ewa l a  
F o rm a t  i on 
C op p e r  R id g e 
d o l om i t e  
L e n o i r  l im e s t on e  
Q u a d r an g l e --A r e a  
Loud on- - s ou t hwe s t  
Va l l e y  V i ew C hur c h  
L e n o i r  C i t y - - s ou t h­
w e s t  o f  Len o i r  
C it y , T enn e s s e e 
M e a d ow - -H i c ko r y  
Va l l e y  
Len o i r  C i ty--
B l a c k  O a k  R id g e  
Len o i r  C i t y - - s ou t h­
w e s t  o f  Len o i r  
C it y , Tenn e s s e e  
Len o i r C i t y - - s ou t h ­
we s t  of L e n o i r  
C i t y , T en ne s s e e 
Leno ir C i ty--n o r t h  
o f  L e n o i r  C i t y , 
T enne s s e e  
Swe e tw a t e r - -s w e e t ­
\.J a t e r  Va l l e y  
C omrnun i t  i e  sc 
W hi t e  o a k-b l a c k o a k ,  
w h i t e  o a k- s hort l e a f  p in e  
W h i t e  o a k-tu l ip p op l a r , 
W h i t e  oa k-s c a r l e t  o a k  
W h i t e  o a k  
W h i t e  oa k-b l a c k  o a k , 
w h i t e  oa k-s hort l e a f  p in e  
W h i t e  o a k-s c a r l e t  oa k ,  
w h i t e  oa k-tu l i p  p op l a r  
W h i t e  oa k-b l a c k  oa k ,  
w h i t e  o a k- c h e s tnut oa k ,  
t u l ip pop l a r -w h it e o a k 
G r e e n  a s h- s y c a m o r e  
S ou t he r n  r e d  o a k-o a k  
w 
"' N 
TAB LE 40 ( c on t in u e d )  
A r e a  
C od e  a 
M2 
M 3  
M4 
M S  
R l  
R2 
R 3  
Ri+ 
S o i l  S e r ie s  
M e l v in o r  
Lind s id e ( ? ) 
Fu l l e r t on ( ? )  
F u  1 1  e r t on ( 7 )  
F u l l e r t on ( ? )  
C l a r ks v i l l e 
C l a r k s v i l l e 
Le hew 
(Mus k in gum ) 
Fu l l e r t on 
B ed r oc k 
M a p p in g  U n i t b 
C h e p u l t e p e c , Lon g ­
v i ew and N ewa l a , 
und ivid ed 
C hepu 1 t e p e e  
d o l om i t e  
Kn ox G r ou p , 
und i v i d e d  
C op p e r  R id ge 
d o l om i t e  
Kn ox G r oup , 
und i v i d ed 
N ewa l a  F o rm a t i on 
R ome Form a t i on 
Knox G r ou p , 
und i v id ed 
Q u a d r a n g l e --A r e a  
M oun t V e r n on - - s ou t h  
o f  M ad i s on v i l l e , 
Tenn e s s e e 
N i o t a  
M a d i s on v i l l e - ­
n o r t hwe s t  o f  
Von o r e , Tenn e s s e e  
Von o r e - -F o r t Loud on 
B a c on G a p - -B l a c k  
O a k  R id ge 
P h i l ad e l p h i a - ­
H u c k l e b e r r y  R id ge 
C a ve C r e e k--Dug 
R i d ge 
B a c on G a p  
C ommun i t i e s  c 
P o s t o a k ,  w i l l ow o a k  
Tu l i p p o p l a r - c h e s tnut o a k 
S ou t h e r n  r e d  o a k-b l a c k  
o a k  
Tu l ip pop l a r - s ou t he r n r e d  
o a k , tu l ip p o p l a r-w h i t e  
oa k 
W h i t e  oa k-Vi r g in i a  p in e  
Che s tnu t oa k ,  c h e s tnu t 
oa k-tu l ip p op l a r , m ix ed 
m e s ophy t i c  
C he s t nu t  o a k- b l a c k  o a k ,  
ches tnu t o a k- tu l i p p o p l a r , 
wh i t e  o a k- c h e s tnut o a k  
Che s tnut o a k- tu l i p pop l a r , 
whi t e  o a k , tu l ip p o p l a r ­
whi t e  oa k ,  w h it e o a k­
c h e s tnu t o a k  
w 01 w 
TABLE 40 ( c on t in u e d )  
A r e a  
C od e  a 
R S  
S l  
S 2  
S 3  
S 4  
s s  
S o i l  S e r i e s  
Lehew 
(Mu s k i n gum) 
D a n d r id ge 
Dunm o r e  
S t on y , s t e e p  l a n d  
( Ta l b o t t ) , W a yn e s ­
b o r o  
D a nd r id g e 
S e qu o i a  
B ed r o c k  
M a pp in g  U n i t b 
R ome F o rm a t i on 
S e v i e r  s ha l e  
Knox G r oup 
und iv id ed 
Knox G r o u p , 
und ivid e d  
S e v i e r  s ha l e 
A t he n s , S e v i e r  
s ha l e 
Quad r a ng l e --A r e a  
E l ve r t on - -D u g  R i d g e  
B oy d s  C r e e k  
W i ldwood --B l a c k  
O a k  R i d g e  
D ou g l a s  D a m  
W a l d e n  C r e e k  
W a l d e n  C r e e k  
C ommun i t i e s  
C he s t n u t  o a k-b l a c k  o a k , 
che s t n u t  o � k- t u l i p po p l a r , 
whit e oa k - c h e s tnut o a k ,  
m ix e d  m e s ophy t ic 
M ix e d  m e s o p hy t i c , w h i t e  
oa k-s ha gb a r k  h i c ko r y  
S ou t he rn r e d  o a k-b l a c k  
o a k ,  t u l ip p op l a r -w h i t e  
o a k  
C h in q u a p in oa k-S hum a rd 
o a k , w h i t e  o a k- s c a r l e t  
o a k  
C h e s t n u t  o a k , c he s t n u t  
o a k-Vir g i n i a  p in e , m ix e d  
m e s ophy t i c , n o r t h e r n  r ed 
o a k  
W h i t e  oa k- s ou t he rn r e d  
o a k  
w o-. � 
TAB lE 40 ( c on t inued) 
A r e a  
C od e  a 
S 6 
S o i l  S e r ie s  
D a nd r id ge 
B ed r o c k  
M a p p in g  Un i t b 
S e v i e r  s ha l e  
Quad r a n g l e --A r e a  
Wa l d e n  C re e k-­
S l a t e  Kn ob s  
C ornmun i t i e s c 
M ix e d  rn e s ophy t i c , w h i t e  
o a k-m o c ke rn u t  h i c k o r y  
aA l p h a be t ic a l l y a r r a nged , t he l e t t e r s  B ,  K ,  L ,  M ,  R ,  S r e f e r  t o  B l ou n t , Kn ox , Loudon , M on r oe , 
R oane , a nd S e v i e r  c oun t ie s , r e s pe c t ive l y , and n um e r a l s  d e n o t e  s t a n d  n um b e r  in a c oun t y . 
bF r om J .  Rog e r s . 1 95 3 .  Ge o l og i c m a p  of Ea s t  Tenne s s e e  w i t h  exp l a n a t or y  t ex t . Tenn e s s e e  
D iv .  of G e o l . B u l l e t in 5 8 . 
c





W i l l i am H a yw ood M a r t in , I l l , w a s  b o rn in B a th S p r in g s , T enn e s s e e 
on N ovemb e r  2 9 , 1 9 3 8 . He a t t en d ed L a n c a s t e r  E l ement a r y  S c hoo l a t  B a t h  
S p r in g s  and g r a d u a t ed f r om D e c a tu r v i l l e H i gh S ch o o l , D e c a t u r v i l l e , 
Tenn e s s e e  in Ma y 1 95 6 .  I n  S e p t emb e r  1 95 6 ,  he en t e red T enn e s s e e T e c h ­
n o l o g ic a l U n iv e r s i t y  a t  C o oke v i l l e ,  Tenne s s e e and i n  Jun e 1 9 60 ,  he r e ­
c e ived a B a che l o r  of S c ie n c e  d e g r e e . 
F rom Ja nua ry to Ma y 1 9 6 1 , he t a u g h t  h i gh s c hoo l s c ien ce at S en e c a , 
S ou t h  C a r o l ina and f r om S ep t e mb e r  1 9 6 1  t o  M a y  1 9 64 he t au ght h i gh s ch o o l 
s c ien c e  a t  S t . J oh n s  C ou n t r y  D a y  S ch oo l , O ra n ge P a r k , F l o r id a . 
He e nt e r e d  t he G r a d u a t e S ch o o l a n d  the D ep a r tment of B o t any a t  
The Un iv e r s i t y  o f  Tenn e s s e e i n  S e p t emb e r  1 9 64 and be g a n  s tudy t owa rd 
a Ma s t e r  o f  Sc i en c e  d e gr e e .  He r e c e ived t h i s  d e g r e e  in Augu s t  1 9 66 .  
He c on t inu e d  h i s  s tu d y  a t  The Unive r s i t y  of T enn es s e e and r e c e ived t he 
D o c t or of P h i l o s o p hy d e g r e e  w it h  a m a j o r  �n B o t a n y  in D e c ember 1 9 7 1 .  
He i s  a memb e r  o f  the A s s oc i a t i on o f  S ou t he a s t e rn B io l o g is t s , 
the Ec o l og ic a l S o c i e t y  of Ame r ic a , t he Ken t u c ky a n d  Tenn e s s e e A c a d e m i e s  
of S c ienc e , and an a s s o c i a t e  memb e r  o f  S igm a X i .  
H e  i s  m a r r ied t o  the f o rme r S yb i l  H e nd r ix of C oo ke v i l l e , T e nn es s e e  
a n d  t h e y  ha ve on e s on ,  Thom a s  M cM i l l a n . 
3 6 6  
